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ABSTRACT 

This report aims to show how an emphasis on 
vocabulary can contribute to courses in English for specific Purposes 
(ESP), using the data from two lexical studies. The first study 
attempts to discover to what extent there may be a general language 
of science, or semi- technical vocabulary. This type of vocabulary 
would seem to offer a useful organizing principle for a lexical 
syllabus in common core ESP courses, and a role for the ESP teacher 
who finds difficulty in dealing with technical material. The study is 
concerned with elaborating a definition of the term semi-technical 
vocabulary using a combination of subjective and objective data, and 
by applying these criteria to the word list from the LOB Corpus study 
of a number of scientific disciplines. The second study examines 
lexical characteristics of one special language, electronics English. 
It is a lexical needs analysis, attempting to give a group of special 
interest learners words they need. The study is a count of the 
frequency items in 20,000 words of electronics English in ten 
2,000-word samples. The entire corpus is examined, but the study also 
focuses on the semi-technical vocabulary of electronics, comparing it 
with the list developed from the first study. (JL) 
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Vocabulary in ESP: 
a lexical analysis of the English off electronics 
and a study of semi technical vocabulary* 

by 

Paul Farreli 

0 Introduction 

This paper aims to show how an emphasis on vocabulary can con- 
tribute lo courses In English for Specific Purposes, using the data from 
two iexlcai studies. The first study attempts to discover to what extent 
there may be a general language of science, or semMechnlcai vocabu- 
lary. This type oi vocabulary would seem to offer a useful organising 
principle for a lexical syllabus In common core ESP courses, and a role 
for the ESP teacher who finds difficulty In dealing with technical 
material. Tit* siuoy is concen*ti lo elaborate a definition of the term 
semi-technical vocabulary using a combination of subjective and 
objective criteria, end by applying these criteria to the word list from 
the LOB Corpus study of a number of scientific disciplines (Holland & 
Johansson 1982), draw up a list of the most prominent semi-technical 
items, in rectlon 4 there is some Investigation of how this list might be 
exploited in syllabus and materials design for common core ESP 
courses. 

The second study is an examination of the iexlcai characteristics of 
one special language, electronics English. In simple terms, this is a 
iexlcai needs analysis; an attempt to give a group of special interest 
learners the words that they need. The study Is a count of the frequency 
of occurrence of ftems (and other lexical data; see below) in 20,000 



* This paper Is a revised and somewhat abbreviated version of a 
dissertation submitted in September 1989 in fulfilment of the re- 
quirements of the M.PhM. In Applied Linguistics, Trinity College, 
Dublin. 
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words of electronics English In ten 2,000-word samples. The entire 
corpus te examined, but the study also focuses specifically on the 
semi-technical vocabulary of electronics, comparing ft with the list 
developed from the first study. 

The analysis of tfieErigilsh of eiec*^^ In the trad Won of 
register analysis in ESP, which alms to Identify grammatical and lexical 
features of special languages and use ihb Worrt^ton^dsvetophig 
materials (Hutchinson & Waters 1967, pp.9f.). Hutchinson & Waters 
refer to register analysis In ESP as a "stage" which occurred In the 
1960s and 1970s, and express HtrJe Merest In it: "... register analysis 
revealed that there was very little that was distinctive In the sentence 
grammar of Scientific English ..." {(bid., p. 10). Here they seem to be 
overlooking the lexical aspects of register, which may be far more 
re.evant, as suggested by Sager, Dungworth & McDonald: 'Thenon- 
spectollst reader recogitisesthegi8jnmaticd 
SE (Special English) text as those normally used In written English. 
Many of the lexical items which he encounters there, however, are 
likely to be either completely newto him or at least used with a meaning 
different from that vrfth which he has previously been famiiar" (1980, 
p.230). Stmlariy, Johansson quotes HaHktey: "the crucial criteria of 
any given register are to be found In Its grammar and Its lexis. Probably 
lexical features are the most obvious .... Purely grammatical distinc- 
tions between the afferent registers are less striking ..." (Johansson 
1975, p.1). 

The weaknesses of frequency studies and word lists must be freely 
acknowledged at the outset The results of such studies, for example, 
usually showa large number of words wtUch are relatively rere. a point 
made by Richards: "Statistical studies of word distribution uhow that 
... a high percentage of words occur once only" (1974. p. 72). In the 
present study 608 lemmas (see section 3 below for a discussion of lem- 
tnatization criteria) were found to occur more than 5 times and 
accounted for 18,000 words (Le. tokens), or 90% of the corpus, but a 
greater number of lemmas, 750, occurred less than 5 times (many of 
these lemmas representing only one occurrence of a graphic word), 
and accounted for the remaining 10% (see section 3 below for deflnl- 
ttons of the terms lemma, token and graphic word). As Carroll, Davtes 
& Rlchman put ft: "This admixture of large numbers of common words 
with large numbers of rare words presents a kind of parade* that Is the 
plague of the English teacher'' (1971, p.xxvUf). In addition, a list of 
graphic words, or strings of characters, gives limited Information: 
"... If ny is a frequent word, which particular meanings of the form fly are 



frequent and tn what proportions?" (Carter 1987, p. 183). This is a 
disadvantage of the LOB Corpus data, which to aUst of graphic words, 
in the study of electronics English however, a wealth of syntactic and 
semantic detail was recorded . Space limitations dictated the exclusion 
d this detai from this paper, but It may be examined in Farrefl 1989, 
pp. 1 32-202. 

Another dfficutty is that the data generated from such studies rep- 
resents a very considerable abstraction tr^ 
AsRossner puts it, "... language [is] Inextricably bound up wlmcxytfext 
of sftuatlon, and therefore cpjicks«ver, highly dynamic and unpredict- 
able ail that the lexicographers can offer the user b a selection of 
definitions frozen In time and Incapable of admldlr^ the veet range of 
uses and meanings that are likely to attach themselves to lexical Items 
In the vast range of discourse types, situations and contexts in which 
they wll occur" (Ressner 1985, pp%95f.). One might validly query the 
relevance of such text dissection and ask: "Why not give the learners 
the text itself and help them to understand ft?" The answer to this 
question is that this approach fc, not Intended to reptace using authen- 
tic general or subject-spec^ texts to develop n^ 
to supplement this by gMng learners lexically-specific exercises and 
matertals, based on empirical analysis of the special English they need 
to study. The data from lexical studies wi enable us to give promi- 
nence in materials to lexical items which learners are likely to encoun- 
ter frequently, and also to some of their common syntactic, semantic 
and collocational patterns. Carter notes that lexical studies of this type 
"offer Invaluable data for vocabulary materials development" (1987, 
p.182). 

Finally, there to the question of the rodent to which the results of a 
survey of 20,000 words of text may be truly representative of the lexical 
characteristics of electronics English in general. The sample is argu- 
ably small, but Ideal data would only be obtained from an Ideal corpus; 
afl texts ever published In electronics English. Any survey wl! reflect 
Idiosyncrasies of the particular text samples chosen. There Is some 
evidence that a smaller sample may be required In surveys of special 
languages than In the case of general language: "Statistical data can 
confirm that special languages have a higher rate of repetition of lexical 
hems than general language" (Sager et at 1980, p.238). Sager et al. go 
on to quote Alekseev, who in a survey of 35,000 words of electronics 
English "established a coverage of 98% for the 5,000 most frequent 
words, whereas 10,000 words are required to reach a coverage of 95% 
In general language" (/bfcf.). This fact Is a strong argument for a 
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lexically-specific approach In ESP. 



1 The rote of the ESP teacher 

Since the early 1960s there has been a rapid growth WemattonaSy 
In the demand for Engtoh language courses to cater for the special 
needs of students of scientific, technological and academic subjects, 
and a consequent demand for a new breed of teacher, the teacher of 
English for Specific Purposes. In Ws tntrodwto to Ep&odes to ESP. 
Swales Itustieies this growth by noting the Increase In the number of 
6ems held In his ESP Reference Coflectton, from 30 In 1972 to 1300 In 
1984 (Swales 1985, pjg. In spite of the obvious Interest Swales and a 
few other writers havetaken in ESP.In general teacher traJners, applied 
linguists and otheretowhom the ESP teacher mlp^loc*forgulftance 
have not kept pace with the mushrooming ESP industry, as b evi- 
denced by the paucity of books avalable on the subject Hutchinson 
& Waters note that ' the great majority of ESP teachers have not been 
trained as such" (Hutchinson & Waters 1987. p. 157). It Is not surpris- 
ing, therefore, to find that English language teachers recnjtted to work 
on ESP progr am mes am sometimes vague about their role. Those 
who have recruited them, in many cases managers of (XKnmerdaJ 
enterprises, may not be helpful in clarifying their rote, having simply 
Identified a language problem and assuming that the English teacher 
wil know how to go about remedying 1 Subject teachers working 
alongside the English teacher may be somewhat mystified about the 
function of the ESP teacher. Several typical responses to this confu- 
sion, whether elaborated as a policy at sertor level or simply adopted 
as a strategy by Individual teachers, may be kientfted: 

(a) Teachers make no particular attempt to adapt their teaching of 
English to the specific requirements of the situation, but teach general 
English from general English textbooks. This Is rarefy adopted as a 
deliberate policy, but reflects the reality of many programmes where 
attempts on the part of English teachers to adapt their teaching have 
foundered Among the reasons for such falure are the negative 
attitudes which English teachers, usually Arts graduates, sometimes 
have towards technical material (Hutchinson & Waters 1 987, pp. 1 62f ), 
and the genuine difficulties they may experience if using technical 
texts, particularly as a parallel technical course progresses. In an 
English for electronics course, for example, it may be quite feasible 
Initlalty for English teachers to use texts dealing with general principles 
of electricity with which they may be famllar from their own secondary 



ed ucation, bid as the material becomes more advancec ihey may find 
themselves no longer able to cope with the material , end inay increas- 
ingly refer learners' questions to the subject teachers. This may lead to 
a lowering of status In the eyes of the learners p. 164). 

Another reason teachers of English sometimes abandon attempts 
to talor their teaching to the demands of the science course may be 
faiure to establish good working relationships wtth subject teachers 
(Hutchinson & Waters 1987, p.164). This relationship is often marred 
by negative attitudes on both skies English teachers' lack of enthusi- 
asm for technical material, combined wtth feelings of inferiority arising 
out of their usual lower status position (ibid ), may lead to a reluctance 
to become Involved in working out a co-operative approach wtth the 
subject teacher. Subject teachers may fee) puzzled about the role of 
the English teacher, and concerned that in dealing with technical 
material the English teacher, unqualified in the technical subject, does 
not upset the technical programme through errors, pre-emptive teach- 
ing, etc. 

An examination of t w data generated from the electronics English 
corpus In this study shows that lexical or syntactic features typically 
emphasised in general English courses may not be particularly useful 
to learners dealing with special English material. For example, some 
syntactic features popular in general textbooks showed a very low 
frequency of occurrence in the corpus; the present continuous oc- 
curred 12 times, the past simple 6 times and hypothetical conditions 
only 4 times. For ESP learners ft hardly seems worthwhie spending 
much classroom time on these points. In addition, the lexical empha- 
sis, if any, In these general textbooks often seems to be on the names 
of everyday objects almost never encountered in technical material, as 
an examination of the data wSI show. For example, there Is a one-page 
word list entitled "Vocabulary" given at the back of Building Strategies 
(Abbs & Freebaim 1984), a popular general course book for pre- 
Intermedlate learners, which is entirely a list of everyday nouns, e.g.: 
bookshop, museum, cupboard, lettuce, jeans, socks, etc. The selec- 
tion of these Items seems to be based more on their familiarity 
{Richards 1974, p.77) or avaUabflfty (ibid., p. 75, see also section 2) 
than their frequency of use In English generally. In addition, the 
electronics English data shows that even common general words may 
be used In special ways in technical material. For example, the word 
since is found 22 times In the material as a discourse marker meaning 
because, and not at all to relet a poin» of time in the past to the present, 
the way in which it is typically presented on general courses 
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ernlnmterial.tHag^prlority to symcttc forms which ^en jrelikefy 
to occur in scientific writing: the passive, nominal compounds (ie. 
noun/noun constnxtlons: a car door, a boat engine, etc), relative 
clauses. However, the chief distinguishing features of special lan- 
guages seem to be lexical rather than syntactic (see Introduction 
obovo). 

( c ) Teachers use "common core" English for Science course- 
books, such as First Course in Technical English (Beardwood et al. 
1978) or Elementary Technical English (Webber & Seath 1963). TNs 
type of coursebook attempts to meet the needs of ESP learners In 
general by devoting each unit of the book to a dfiferent scientific area, 
focusing on syntactic structures such as the passive, nominal com- 
pounds, etc., which have been found to have a high frequency of 
occurrence hi sclentifte and technical writbxj. The problem with text- 
books of this type is again lexical; a text on Industrial chemistry, for 
example, such as occurs In one unit of First Course In Technical 
English, Book 2 (Beardwood et al. 1979). wili contain technical vo- 
cabulary Items specific to chemistry. This creates an unnecessary 
extra laaming burden for leamera who are following a course in a 
technical area other than chemistry (this point Is discussed further In 
section 4). 

(d) Teachers may combine the above approaches with using 
authentic subject-specific material taken from the subject textbook, or 
handouts used by the subject teacher, In reading comprehension 
classes. The chief difficulty here is the tec hnicaJ vocabulary contained 
In such texts, which may make the material inaccessible to the English 
teacher (see above). Hutchinson & Waters note that the English 
teacher Is at a serious disadvantage In "trying to explain specific 
vocabulary without the visual aids and expertise that the technical 
college can produce" (1961, pp.56f ). 

(e) Occasionally, an ESP teacher may develop a genuine interest 
and expertise In the subject. This may be the happiest of an solutions, 
the only danger being that In his/her new-found enthusiasm for the 
subject the teacher may neglect the teaching of language-specific 
skills, and become in fact a subject teacher. 

(f) Finally, sometimes an ESP teacher may have a technical back- 
ground, and be therefore both motivated and qualified to teach the 
subject along with teaching English. This type of Individual is a rarity, 
however, and likely to remain so, for the simple reason that subject 
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teachers are almost always paid more than their English teaching col- 
leagues. 

The kernel of the question is to what extent and In what specific 
ways the ESP teacher should adapt his/her teaching to suit the re- 
quirements of the subject course. Should it be part of the ESP 
teacher's Job to team as much as possible about the subject, and 8 so, 
how should this knowledge be put to use? Hutchinson & Waters 
suggest that the ESP teacher should take an active Interest in the 
subject, but that this should not mean that he/she becomes a teacher 
of the subject matter, but rather an Interested rtudent of the subject 
matter. They feel that it Is perhaps more Important that the ESP teacher 
maintains a positive altitude to the subject as a negative attitude on 
his/her part may affect (earners' motivation to team the subject 
(Hutchinson & Waters 1987, p.163). They then on to ask a pertinent 
question: what about the not unusual situation where the ESP teacher 
Is faced with a class of learners with different subject specialisms? 
1/bkJ., p. 165). Clearly, In this case a subject-specific approach is not 
feasible. Kennedy ftBofitho mention the same dlflcufty and sug^ a 
common core approach In this situation: 'Texts of a semi-technical 
nature may be chosen, perhaps drawing on topics (such as pollution, 
population, conservation, etc.) ... which would provide practice In a set 
of skis, structures, functions and semi-technical vocabulary which the 
students wffl meet In their specialist studies" (1984, p 50) 

In summary, then, ft seems clear that there Is a need to elaborate a 
common core approach to ESP courses to help clarify the role of the 
ESP teacher, In particular to help the ESP teacher who may be unable 
or unwffllng to become Involved with the subject, and also to suggest 
a way forward for the teacher who to faced with a class of learners from 
various subject specialisms. We have also seen that a common core 
approach based on the syntactic features of subject specialisms Is In 
fact often used by ESP teachers and is the organizing principle behind 
many existing ESP textbooks. Las? ommon, and potentially more 
valuable for learners, are approaches based on the lexical "common 
core" of special languages. 



2 Semi-technical vocabulary 

A number of writers In ESP have mentioned the notion of semi- 
technical vocabulary (sometimes called "sub-technical vocabulary"), 
often listing half a dozen Intuitive examples of such words (e.g. 
Kennedy & Boittho list the hems reflection, intense, accumulate, 
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tendency, isolate and dense; 1964, p.58), but few have tempted to 
etaJborateaexxiipfehenshrellst of such te rn s b a sed on empirical anafy- 
sis, or made a serious attempt to define precisely what to ineant by the 

term "seml-technlcaJ vocabulary" These are objectives of the present 
study. 

C.L Barber may have been one ol the first to Investigate the notion 
of a general vocabulary of science, defining it as "high frequency 
words not contained In West's Genera/ Service Ust of English Words 
(GSL) (1 953)" (Sager etai. 1980, p.242) in a frequency study of 23,400 
words from three texts (electronic engineering, btochemlstry and In- 
strumental optics). His general sctentWc vocabulary Included: 

nouns: equation, method, phenomenon, principle, 
process, series 

qualifiers: accurate, cornplete(fy), considerabieiy), 

constant, definite, positive, simUar, sutiicientify) 

verba: alter, approach, assume, consist, Indicate, 
obtain, occur, require, vary 

(Sager, Dungworth & McDonald 1980, p.242) 
Swales notes that Barber. "Like practteaSy everybody else Involved In 
English tor Science and Technology, ... holds the view that teaching 
specialized technical terms faSs neither within the responsJbiity nor 
the competence of the English teacher*' (1985, p.17). Swales goes on 
to quote Barber himself: "What the English teacher can usually hope 
to do Is to teach a vocabulary which Is generaSy useful to students of 
science and technology -words that occur frequer^ In sdemfflc and 
technical literature of different types" (ibid., p. 18). 

Kennedy &Boilmo suggest that the technic^ vocabulary of subject 
specialisms arises In context In the specialist classes and Is not the 
language teacher's responstoity. writs "sub-technical'' vocabUary, 
or "words which are not specific to a subject specialty out wWchcccur 
regufaffy In scientific and technical texts" and with which learners 
frequently find dffficutty, should be given high prlonty In the language 
programme (1984, pp.571.) Htggtns also points out that "H Is not the 
job of the English teacher to teach technical vocabulary , It consumes 
too much time, and hewn probably not dotwefl" (1967, p.32). Instead 
he suggests that the English teacher concentrate on "frame" words, a 
list of which he drew up in association wtth subject teachers, and 
defined as "words which were causing difficulty, words which, al- 
though not technical terms, are frequently used In technical writings' ' 
He notes that the scientist cannot teach these words property {Ibid.. 
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p.32) This Is the list he presents, which does not seem to have been 
based on a frequency count (he does not mention which areas of 
science these items were taken from): 



Comparing Hkjgins' list with Barber s above, we find only two items 
which occur on both lists: obtain and accurate. 

Robinson suggests an important role for semi-technical vocabu- 
lary: "Coursebooks . .. perhaps do not need to concentrate on the very 
specialized vocabulary Items as students wffl get these from other 
sources. Rather It Is the sub-technical level which is often difficult". She 
notes that Phffllps et a! . found In a study of four agriculture textbooks 
that only about 1 5% of verbs were specifically associated wtth agricul- 
ture, whereas 60-70% were semi-technical, I.e. generally applicable to 
science (Phffllps et al. in Robinson 1980, p. 71). 

Wallace makes the point that an ESP learner who Is already knowl- 
edgeable In his subject does not htr/e to grapple with technical 
concepts, but rather "learn ... the label to attach to a concept that he 
Is already famllar with". He continues: 'The serious problem ... is 
probably not technical language as such, but me language framework 
in which the technical expressions are placed ... sub-technical words 
and expressions typical of academic discourse (that Is, words such as 
ratio, approximate, hence, etc ) which the subject specialist may 
assume that the student should already know" (Wallace 1982, pp. 
171.). 

Inman, In a study of over 100,000 words of scientific and technical 
prose, distinguished between technical and sub-technical forms, a dis- 
tinction which was "essentially Intuitively determined and was based 
on the definition of subtechnJca* vocabulary as context-independent 
words which occur with high frequency across disciplines". She found 
that 9% of occurrences were function words, 21 % technical vocabu 



contain 

Include. Including 

consist of 

record (n. & v.) 

consume 

materials 

quality 

average 

similar 

accurate 

exact 



Increase (n. 6 v.) 

decrease (n. & v.) 

obtain 

determine 

react 

chemicals 

figures 

exceptional 

identical 

inaccurate 

approximate 



separate 
combine 
boil/heat 

m 

assemble 

proportion 

theory 

theoretical 

pure 

Impure 
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ta ad 70% sub-4echnlc8J vocabulary. She co. eludes thelitis "sub- 

tecbnka'vocabulaiywWchsJK*^ 

and technk^Enc^lshTechnk^vocabut^ 

tton through rhe discipline tear (toman 1978, pp.246ff .). 

In Jiscusstons of semMechnical vocabulary it is often suggested 
that items of this type present particular difficulty for learners (e.g. 
Robinson, Higgins, Kennedy & BoHtho above). Richards presents 
some interesting psycrioi^guterJc evidence to support this vtaw, que s 
Mtehea(1953} *ho noted throe facts concerning vocabulary: 
(I) After being read a text, students find it easier to recaH the concrete 
vocabulary In H then the structural words. 

(8) In certain aphasic conditions, words disappear in a definite order. 

first proper names, then the names of things, then abstract nouns, 

then verbs, and lastly grammatical words, 
(ffi) When asked to list the vocaixJary associated with a certain topic, 

concrete nouns come to mind more easly. 

Richards notes Mtehea's conclusion mat these three factors fflustrate 
the avalabflity of concrete vocabulary (Richards 1974, pp.75f .). Since 
semi-technlcaJ ftems seem to be context-less and non-concrete (see 
below, and Appendices A & D) . and therefore less avaJaWemMlchea's 
terms, we might conclude that they may indeed present greater diffi- 
culty for learners than technical vocabulary, which often refers to 
concrete term of equipment, etc., suggesting an important rote for 
semi-technical vocabulary in ESP courses. Carter also notes that 
"Concrete words are generafly teamed first and are generally easier to 
retain and recaii. Abstract words may be more difficult" (1987, p. 152). 

As we have seen, a number of ESP writers have expressed Interest 
In the Idea of semMechntcal vocabulary. However, some of the defini- 
tions suggested by these writers are less than rigorous, and in many 
cases only a handful of examples are given, based on Intuition, before 
the writers go on to discuss something else. How are we to decide, for 
example, just what Kerns are "typical of academic discourse' ' (Wallace 
1962, p. 18), once we have eame to the end of Wallace's list of three 
words? Barber made an early attempt to elaborate a list of semi- 
technical items based on empirical research, but the study covered 
only three different scientrfic disciplines with a corpus of about 6,000 
words in the case of each, a very smafi sample from which to make 
generalizations about aO sciences. Inman carried out a study of 
114,460 words taken from ten disciplines (biology, mathematics, 
physics, chemistry and chemical engineering, geology, mining engl- 
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neertng, electrical engfnewfeig, cfvfl engineering, mechanical engi- 
neering, metallurgical engineering), a considerable improvement on 
Barber (Inman 1978, p. 243). Unfortunately, the complete results other 
research do not seem to be available In published form In her article 
lii Todd Trimble 1978 she lists only the ten most frequently occurring 
' sub-technical words: high, system, result process, function, form, 
temperature, large, solution, structure (Inman 1978, p.247). 

Johans on has carried out an empirical study of the vocabulary of 
learned and scientific English, using the data generated from the 
Brown University Corpus study (Kucera & Francis 1967). The Brown 
Corpus consisted of over a mffllon words, of which 1 60.000 fefl Into the 
category of learned and scientific writing. Johansson elaborated a list 
of items "characteristic of SE" (Special English) based on a "Differen- 
tial ratio" v/nich related the frequency of occurrence of Items In Special 
English to their frequency In the general corpus (Johansson 1 975, p.6) . 
The differential ratio could be used to define semi-technical terms, 
though there are some difficulties with this. (See below for a further dis- 
cussion of Johansson's work). 

Yang has recently made an important contribution to the discus- 
sion of semi-technicaJ vocabulary, In an analysis of the lexical charac- 
teristics of a relatively targe corpus of 300.000 words of scientific text. 
Yang noted that items with a high distribution (I.e. number of text 
samples in which the Item Is found) out relatively low frequency 
seemed to represent notions general to all or most of the subject areas, 
and called these "sub-technical" words. (Yang 1986, p.98). (This 
approach Is also discussed In more detal below). 

It seems that the concept of semi-technical vocabulary has per- 
haps not received quite as much attention as It deserves. This study, 
men, Is In part an attempt to III this gap; specifically, to formulate a 
more precise definition of semi-technical vocabulary, to propose an 
extensive list of such items as a reference tool, and to explore what role 
semi-technical vocabulary might have In materials design for ESP 
courses. 

The definition of semi-technical vocabulary which I propose, and 
which I Justify In detal below, is as follows: Formal, context-independ- 
ent words with a high frequency and /or wide range of occurrence 
across sclera fie disciplines, not usually found In basic general English 
courses; words with high frequency acrosr scientific disciplines 

A review of the various definitions of semi-technical vocabulary 
given above shows that most identffy frequency of occurrence across 
dflerent scientific areas as a basic crterion. As we have seen, Johansson 
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used frequency of occurrence In different disciplines tn elaborating a 
list of ttems characteristic of Spectal English. He took the 1,000 most 
frequent words on the tot from Category J In tlie Brown Corpus, which 
was a subdivision of the main corpus consisting of 160.000 words In 
the area of teemed and scientific writing. He then c om pared this Hst 
with the 1 ,000 most frequent terns on the list generated from the entire 
corpus Over 300 terns from the Category J Hst did not occur a*, afl 
among the 1 ,000 most frequent terns generaSy, presumably marWng 
them as characteristic of Special English, though Johansson does not 
comment on the significance o? this. These wcrds Include such Items 
as defined, contain, corresponding, Independent, which intuitively 
seem characteristic of science generaSy, but also some subject- 
specific terns: hypothalamic, communism, philosophy, pulmonary 
(Johansson 1975, pp. 43-8). 

Johansson then proposes a differential ratio to establish which 
terns are characteristic of Special English. This Is determined by 
dividing the number of occurrences of an tern In the Category J 
material by the number of occurrences of the tern In the corpus as a 
whole, and muftiplyfng by a hundred, giving a percentage figure. For 
example, the tern sample was found 48 times in the Category J 
material, and 57 times altogether, yielding a deferential ratio of 84. 
Johansson continues: "As the material In Category J (80 samples, 
162,117 word?) accounts for approximately 16 per cent of the whole 
corpus, a differential ratio of around 16 for an tern means that it has 
approximately the same frequency in the SE matertaJ as In the whole 
corpus. A considerably higher or lower figure Indicates that a word is 
characteristic or non-characteristic of SE, respectively" (fold., p. 6). 
The 1,000 most frequent terns on the Category J list are then pre- 
sented, arranged In groups according to differential ratios: words of 
ratio 0-11,1 2-22, 23-33, and so on Words with a low differential ratio 
are part of the general lexicon, e.g. he, I, what, who, have a ratio of 0- 
11. Johansson notes that the group of words of ratio 23-33 and subse- 
quent groups "re pr e s en t at an Increasing rate, words typical of SE" 
(1975 p 16). The majority of the words on the lists of ratio 23-33, 34-44, 
45-55 and 56-68 (Ibid., pp. 15-20) seem to be part of the general vo- 
cabulary of science on Intuitive criteria: terns such as Information, 
process, analysis, surface, description, section, etc. As the differential 
ratio increases, however, the word lists become shorter, and most of 
the terns are now subject-specific. Here Is Johansson's final list, terns 
with a differential ratio of 89-100. 
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bronchial 
hypothalamic 
optima! 
pulmonary 



detergent 
dictionary 
emission 



fiber 

foam 

foams 

gyro 

index 

onset 



polynomial 

questionnaire 

sampling 

shear 

staining 

substrate 

substances 

tangent 

urethane 

variables 



thyroid 

anode 

binomial 

carbon 

chlorine 

coating 



oxidation 



(Johansson 1975, p21) 



So it seems, as Johansso* i acknowledges, that "terms peculiar to 
specific sciences appear with a very high differential ratio" (1975, 
p.2l). We could, then, use Johansson's differential ratio as an objec- 
tive means of Identifying seml-techntcal vocabulary, where the ratio of 
an item fails in the middle range, between 23 and 66. However, if we 
Inspect these lists in Johansson (ibid. , pp. 1 5-20) , we can see that even 
here quite a high proportion of Items are subject-specific, e.g. social, 
education, funds, market, government, school, teacher, poetry, Jus- 
tice, religion. This may be due to the lack of any Information In 
Johansson's study concerning the range of items, or the number of 
different text samples In which they occur (see below). Johansson 
admits that rhls Is a difficulty (ibid. , p 3) . However, we should note that 
he was not primarily concerned with Identifying the general vocabulary 
of science, nor were his aims pedagogical. 

Frequency of occurrence across scientific disciplines must remain 
a basic test of which items are characteristic of science generally. 
Johansson only concerned himself with the 1 000 most frequent Items 
on the Category J Brown Corpus list In his discussion of the differential 
ratio. The data from the LOB Corpus study (Holland & Johansson 
1982) also Includes a list of tl» most frequent Items In a r ..nber of 
deferent sciences, with the advantage that a measure of range is given 
for every graphic word listed. It was therefore decided to use this data 
rather than Johansson's In compiling a list of semi-technical vocabu- 
lary, as range was felt to be of particular Importance In elaborating a 
definftJcn of the term. 

The LOB study came later than the Brown Corpus, which was an 
American English corpus, and was Intended as the British English 
equivalent, it was organised along slmlar lines, with the aim of making 
the data from the two studies comparable (Hofland & Johansson 1 982, 
p. 1). Thus it also has a Category J, learned and scientific writing, which 
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also contains 80 taxi samples of 2,000 words each, giving a corpus of 
160.000 words. Text samples were taken from the following subject 
areas: natural sciences, medicine, mathematics, psychology, sociol- 
ogy, demography, linguistics education, potties, economics, law, 
phiosophy. history, literary criticism, art, music technology and 
engineering. The frequency list for category J In the LOB Corpus 
should certainly give us words with high frequency across scientific 
disciplines. However, as with Johansson's data, some frequent items 
are obviously context-speeffic: school, for example, has a frequency 
of 123. 

2.1 Words with e wide range 

Widdowson notes that in West's Genera/ Service List of English 
Words (1 953) "it was found that certain lexical Items of high aggregate 
frequency also occurred across a wide range of texts" (1 983, p 92) He 
uses the term "procedural vocabulary" for 1Mb tyre of item, and goes 
on to Dustrate Its role In defining specialised terminology:"... words of 
wide ...range are especially useful for... defining terms which relate to 
particular frames of refere^ca ... such words function as a procedural 
vocabulary for establishing the terms which characterise different 
schemata" (1963 p. 93). Widdowson gives the foGowing entries from 
the Oxford Advanced Learner's Dictionary of Current English to Blus- 
trate Ns point: 

Inmate: (bof.) (of a leaf) formed of smalt leaves on opposite sides 
of astern 

pipette: slender tube for transferring small quantities of liquid, esp. 
In chemistry 

Widdowson notes that the terms pinnate and pipette, specific to 
botany and chemistry, are defined by the use of common core or 
procedural words (1983, n.93); semi-technical vocabulary, In our 
terms. Richards also notes the Importance In pedagogical word lists of 
items which have "definition value", La "words which help define 
other words" (1974, p.74). 

The word school, in spite of Its high frequency In the LOB Corpus, 
Is Intuitively not a word likely to be encountered in all scientific 
disciplines. But &s low range, 13 out of 80 text samples, Is an objective 
indicator of Its restriction to a limited number of subject areas. Blood, 
with a frequency of 83, is another example. Again. It has a low range of 
5. Generally speaking, high frequency Items which are clearly not part 
of the common cx>e vocabulary of science but are characteristic of 
particular disciplines seem to reflect this In their tow range: oxygen 
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(63/6), coal (46/5), sodium (60/5). trade (63/1 1). Frequency alone, 
therefore, is an Insufficient Indicator of words prominent in science 
generally. To be significant in this sense an item should also have a 
high range. 

The maximum range In the LOB Corpus category J is 80, therefore 
a high range figure means somewhere near the top of a scale from 1 
to 80. But of course the range figure is limited by the frequency figure; 
dearly, an Item with a frequency of 10 can only have a maxfrnum range 
of 10. Some items of the latter type, in spite of their tow frequency 
overall, seem to have significance Hi a list of semMechnJcaJ vocabu- 
lary The word otherwise, for example, occurs only 1 5 times but In 1 5 
text samples; I.e. It occurs with "maximum" range. Where the range Is 
maximum, or near maximum, this may be an Indicator of Hems which 
are slgnfficant In the common core vocabulary of science, even though 
their absolute measures of range and frequency are low. If we add to 
this objective measure an intuitive evaluation, otherwise seems like a 
word generalizable to ail areas of science, and therefore part of semi- 
technical vocabulary. Range figures which are relatively high, then, 
may also be signfflcant. Other examples might be throughout, with a 
low frequency of 24 but a near maximum rs/igatf 20, oovtais (23/19). 
noted (22/19). whereas (24/19), established (23/19), related (26/22) 
(see Appendix A for further examples). 

Yang (1986, p.98) notes a similar characteristic of "sub-technical" 
words, observing that they have high distribution but relatively low 
frequency. Although Yang's corpus of 300,000 words Is larger than the 
LOB corpus, ft is divided Into only 10 text samples, thus giving a less 
subtle estimate of distribution. On the other hand, Yang's data gives 
Individual frequency figures in each text category, thus giving an 
Insight Into "evenness" of distribution. The list of sub-technical Items 
Yang proposes {fold., p 95) is shown below. Frequency figures In each 
text category are given (the row of figures across the top refers to the 
ten text samples): 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


absolute 


3 


14 


7 




34 


7 


14 


5 


17 




accuracy 


5 


28 


8 


6 


11 


3 


17 




18 




act 


5 


65 


15 


11 




8 




18 


33 


5 


basic 


18 


6 


13 


8 


18 


15 


3 


53 


25 




basis 


2 


7 


18 


4 


19 


1 


17 


7 


9 




bearing 


1 


2 




1 


1 


3 


5 


9 


1 


1 
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1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


calculate 


25 


35 


51 


26 


91 


34 


48 


15 


47 




carry 




18 


4 


11 




5 


1 


19 


5 


3 


conclusion 


2 


1 


8 


5 


11 


6 


10 


4 


5 


3 


decrease 


13 


7 


10 


13 


31 


15 


12 


39 


32 




define 


16 


6 


11 


6 


16 


31 


5 


24 


12 




definition 


7 


25 


15 


5 


61 


15 


17 


13 


26 


1 


effect 


63 


144 


103 


43 


42 


90 


28 


43 


24 


1 


effective 


27 


21 


13 


26 


3 


8 


1 


13 


1 




electrical 


6 


56 


27 


82 


26 


1 


22 


11 


14 




face 


2 


6 


4 


1 


2 


2 


4 


2 


9 


34 


fact 


12 


31 


59 


6 


22 


68 


51 


50 


43 


14 


factor 


50 


7 


46 


46 


29 


27 


4 


22 


20 




feature 


24 


3 


5 


8 


4 


8 


2 


8 


8 


1 


give 


145 


71 


120 


53 


42 


23 


101 


21 


95 


37 


increase 


19 


43 


18 


11 


89 


21 


21 


50 


53 


1 


introduce 


2 


7 


7 


2 


6 


16 


3 


1 


6 


3 


know 


2ti 


9 


12 




26 


10 


11 


4 


12 


181 


possible 


48 


42 


45 


14 


22 


35 


42 


52 


60 


14 


problem 


21 


4 


117 


20 


54 


81 


9 


7 


64 


2 


result 


47 


92 


135 


29 


73 


49 


79 


19 


120 




total 


17 


98 


85 


30 


39 


76 


27 


30 


85 


2 



2-2 Context-independent (non-technical) words 
WUdowson defines common core or procedural vocabulary as 
words which have a high frequency and wide range (see above) and 
notes thai "these common core' Items are not schematically bound" 
(1963 p. 92). As noted above, In most cases context-specific items 
Identify themselves by their low range; thus Investment, clearly a term 
from economics, occurs 32 times but In only 5 out of 80 text samples. 
However, In some cases Hems which by Intuitive criteria seem bound 
up with a particular context have a not Insignificant range: war, for 
example, has a range of 21. Other Hems have alow range absolutely 
and relatively and yet Intuitively seem general tsable: particularly, for 
example, has a frequency of 53 and a range of 9. 

Yang notes that his sub-technical words represent notions general 
to all or most of the subject areas, as most of them seem to do; 
however, the word electrical seems out of place In such a list. Yang's 
corpus seems somewhat biased In the direction of physics, which 
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might account for this, together with his concern to elaborate objective 
statistical definitions only. But these examples Bustrate the need to 
apply subjective as weti as objective selection criteria to arrive at a list 
meaningful In pedagogical terms, or perhaps even in theoretical terms 
Richards, In an article on frequency lists, has also made tints point. 
" . . . subjective and objective measures of vocabulary selection need to 
be combined if ti» vaiid&y and utlity of such Hsts are to be improved" 
(Carter & McCarthy 1 968, p. 1 0) . If we are to isolate context-Independ- 
ent words then we must eliminate a few words with a relatively high 
range which we Intuitively determine to be characteristic o» a particular 
subject area, as weH as those with a low range, whle a few low range 
items may be included as semi technical items on subjective criteria. 
However, objective measures of frequency and range (including 
relative range) supply most of the Hems on our semi-ted mlcai list; the 
number of Items to which we must apply subjective criteria is small. 

2.3 Words not found In general courses 

If we used the definition of high-frequency words alone, we v/oukf 
then Include the frequently-occurring grammatical words which head 
the category J list: the. and. of, In, etc. Barber eliminated basic or 
general words by not Including words found In West 's General Service 
List of English Words (1953) In hte list of the ger^ral vocabulary of 
science. Our elimination of general words wffl be based on an intuitive 
evaluation of what words would be likely to occur In general or basic 
English courses to a tower Intermediate level. In addition to the very 
frequent grammatical words mentioned above, many other general 
words occur among the first 100 items on the LOB list: can, will, would, 
should, which, where, what, for example. 

A more objective way of defining general words might be to apply 
some of Carter's tests for core vocabulary (1987, pp. 35 -42), as follows: 

1. Syntactic substitution: In thte test a word Is defined as core if it can 
substitute for offers, but not vice-versa, thus eat can substitute for 
gobble, dine, devour, etc. (Carter 1 987, p. 35) . An example from the 
electronics material would be make, which can substitute for pro- 
duce, generate, construct, build. 

2. Cdlocabillty: Here an item is said to be core if it contracts a wide 
rungc of collocations and fixed expressions (Carter 1 987, p. 36). In 
this study grammatical words like In and as seemed to have the 
highest number of different collocations (see Fanefl 1989, Appen- 
dix F). 

3. Assoclationism: This test Identifies core words vybore they fall In the 
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mid range of assessment scales of fofmattty/WormaPty, strength/ 
weakness, and parrtfve/negatJve meaning, as rated by informants 
(Carter 1987, p. 40) . Certainly many of the words on our general fist 
would seem to be neutral bi terms of formality , and contrast In those 
terms with semMechntaeJ equivalents (see below), e.g. easy v. 
simple, keep v. maintain. 
4. Frequency: Carter also notes that frequency of occurrence is a 
central criterion of core vocabulary (1987, p. 43). Many of our 
general words are among the most frequent in the material. 

Whie two of Carter's tests could be successfully applied to semi- 
technical words. I.e. frequency and a test for "neutral field of dis- 
course", which seems to identify context-independent items (1987, 
p.4l). semi-technical words would fal on many of his other tests. 
Indeed, a further element of me definition of semi-technical vocabulary 
seems to be that it te non-core vocabulary; elsewhere Carter refers to 
the notion of core vocabulary as a "basic core vocabulary for initial 
language learning purposes" (1987, pp.33f .), a definition which dearly 
cannot be applied to semi-technical words. 

2.4 Formal words 

Most writers interested in semi-technical vocabulary seem to list 
relatively formal items, though this does not usually form part of the 
definition; In compiing a list of semi-technical vocabulary obtain wfil be 
preferred to get, produce to make, occur to happen, etc., thus tafling 
Carter's test of "assodattontem" above. Mackay & Mountford note 
that the vocabulary of ESP often consists of words which are "more 
formal equivalents to words and phrases of the "common core" of 
English, e.g. ... residue, derived from, composed of' (1978a, p. 145). 
Herbert also drew attention to the rbrmal&y of semi-technical vocabu- 
lary: "... verba, adjectives and adverbs that are not specifically scien- 
tific, but which belong to the phraseology of science. These are usually 
formal, dignified and foreign-sounding words, like extend and propa- 
gate and obviate and negligible ..." (Herbert In SwaJes 1985. p. 18). 

If we then apply ail the above selection criteria to the LOB Corpus 
category J list (Hofland & Johansson 1962), eliminating general, con- 
text-specffic and tow frequency /range Items (I.e. all items with a 
frequency of less than 20), we arrive at the list of items which may be 
found in Appendix A, and which is proposed as a list of the general 
vocabulary of science, or semi-technical vocabulary. The ten most 
frequent Hems on this list are: per cent, however, form, point, results, 
field, area, possible, even, general. Two of these correspond with 
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I nman's list of the ten most frequent sub-technical items: form and 
results. Of the 26 Items on Barber's list of the general vocabulary of 
science, 1 6 are found to occur on our list: method, principle, process, 
series, complete, compietBfy, conskteratfe, constant, sknSar, sufficient, 
sufficiently, approach, indicate, obtain, occur, require. Of Yang's list 
of 27 sub-technical Hems (see pp.lSf. above), 14 occur on the list 
derived from the LOB corpus, and are alJ significant items In terms of 
frequency and range: accuracy, act, basis, definition, effect, effective, 
fact, factor. Increase, know, possible, problem, result, total. Using 
only intuitive criteria, Hlgglns included In his Hst of 34 items 12 which 
occur on the LOB-derived list: including, materials, average, similar, 
increase, obtain, determine, figures, separate, proportion, theory, 
theoretical. 



3 A lexical study of the English of electronics 
3.1 Vocabulary In ESP 

We have mentioned above the long-standing neglect of vocabulary 
in language teaching Candiin feels that this is due, in part, to "the 
overwhelming concentration In linguistic theory . . . on Issues of syntac- 
tic structure " He goes onto point out, however, that 'the study of vo- 
cabulary Is at the heart of language teaching and learning, In terms of 
the organization of syllabuses, the evaluation of learner performance, 
the provision of learning resources, and, most obviously, because Sis 
how most (earners see language and its teaming difficulty" (1968, 
p.vfi). Undoubtedly syllabuses in EFL coursebooks have fended to 
look to either syntactic categories or language functions for an organ- 
izing principle Renouf, in a survey of nine major EFL courses found 
that the vocabulary was regarded "merely as the means of exemplify- 
ing other features of the language It Is not organised In and for Itself 
..." She notes that while word lists are often included In coursebooks, 
it Is not clear what this signifies "Many words which occur several 
times In the body of the book are not acknowledged at all, whilst official 
teaching words sometimes receive very little reinforcement, with some 
occurring only twice in the entire volume" (Sinclair & Renouf 1988, 
p. 142). Kennedy & Bolitho stress the particular importance of vocabu- 
lary In ESP courses: " . . . ft is dangerous - perhaps more so In ESP than 
In general English - to assume that vocabulary wMi take care of itself . . . " 
(1984, p.56). However, Hutchinson & Waters (1987), In an otherwise 
excellent book on ESP, devote only a quarter of a page to the subject 
of vocabulary 
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Swales notes thai in LSP "the lexical level ... has been neglected " 
(1983, p.22). He goes on to evaluate some relatively recent ESP 
coureebooks In terms of their treatment of vocabulary. He is scathing 
about the preoccupation some ESP course writers have had wfth ref- 
erence items: "If we examine the Focus series (Aflen & WUdowson 
1 974) , we can see that comprehension work on individual lexical Hems 
Is largely devoted to ... Herns such as ft, this, them" (1963, p.22). Swales 
queries the extent to which such reference Items present a real 
language problem for learners, and suggests that this type of material 
"was Included at the expense of neglecting to ensure that the learners 
had a level of vocabulary sufficiency high for them to undertake ... 
relatively advanced reading tasks" (1963, p.22). He notes the same 
neglect In Reading end Thinking In English (WWdowson 1979) and 
Skills for Learning (Morals 1983): "... long experience Indicates that It 
is counter-productive to attempt to develop advanced reading skifs on 
texts mat contain even a single-figure percentage of words that are not 
known by the readers" (1963, p.23). 

If we accept the need for a lexfcaHy principled approach in syllabus 
design, we must then address the issue of how to go about selecting 
Hems for Inclusion In a word list which wil be useful pedagoglcalry. 
Intuitive criteria have been used, for example Rlcherds's "Bask: Eng- 
lish" list of 650 words (Carter 1987. pp.22f .). Caner, as we have seen, 
has proposed the notion of core vocabulary. One of Carter's criteria for 
defining core vocabulary Is frequency of occurrence (see p. 18 above), 
a baste criterion often used In drawing up pedagogical word lists. 
Sinclair & Renouf suggest that "It seems reasonable . .. to propose that, 
for any learner of English, the main focus of study should be on the 
commonest word forms In the language ..." (1988, p.148). In addition 
they note the importance of the central patterns of usage of these 
words, and the c on fr ln a tto ns which they typically form (1988, p. 148). 
Sinclair has bean Involved in the COBUILD project at Birmingham 
University, a large-scale frequency count of 20 mBlon words of spoken 
and written taxi The data from tNs study ha* been used In compling 
a dictionary and In forming a lexical syftabus for a series of EHl course- 
books (Wills & WBJs 1968). In reviewing the COBUILD project Carter 
notes that "knowing the moat frequent words and the predominant 
patterns Into which they enter Is essential for language learners and 
their teachers" and "ktfrospectlveorkitu^ivekrKTwiedgeonthe part of 
native speakers may not be sufficient" (Carter 1989, p.33). 

Sinclair & Renouf note that the results of frequency studies some- 
times seem counter-intuitive, for example the finding from the CO- 
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BUILD study that the first and second most frequent uses of see occur 
In the phrases you see (an indication of Interactive concern in spoken 
discourse) and /see (a response meaning "I unde, stand"), rather than 
seeing through one s eyes (Sinclair & Renouf 1968. pp. 1511.). This 
underlines the weakness of using Intuitive selections! criteria. Start- 
tarty, in the present study of electronics English now was found to 
occur 33 times as a discourse marker, meaning in fact "then", "after 
that", and only once In the sense which might be expected to be central 
or basic for this word: "today*, "at present". 

Sinclair & Renouf point out that most attempts to create lexical 
inventories for syllabuses have been concerned wtth general purpose 
English programmes, while the needs of a specific group of learners 
are usually easier to identify (1988, p. 148). One of the difficulties they 
acknowledge Is the fact that the most frequent words In the Birming- 
ham Corpus are function words and low In Information content: "... it 
would be difficult to construct a motivating course based entirely on 
the 200 words listed above" (Sinclair & Renouf 1988. p. 150). By 
contrast, a glance at the first 200 items In the list from the present study 
of Electronics English (see Appendix C) shows a rich variety of items 
which could be used in materials. 

Discussions of needs analysis in ESP seldom give much attention 
to lexis; in Hutchinson & Waters' chapter on the subject the "lexical 
features" of uuyet situations ate mtmtiuned in passing, and that is all 
(1987, pp. 53-64) But lexical research of the COBUILD type has even 
greater potential for ESP than general English courses, as it Is much 
easier to identify recurrent lexical features of restricted registers; this 
type of research may be seen as a kind of lexical needs analysis. 
Praninskas notes that "For as long as I have been teaching English, 
language students have been badgering me for lists of Important 
words" (1972, p. 7). Accordingly, Praninskas decided to prepare a list 
of words of high frequency in the textbooks students were required to 
read In the first year of study at the American University of Beirut. This 
list was used as data for teachers and materials writers planning 
vocabulary lessons, and tn developing a vocabulary course. Pranhskas 
concludes that "The vocabulary course... has been taught for the past 
two years with most gratifying results. Students enthusiastically repo. < 
the relevance of the words in their lessons ..." (1972, pp.7 9) In a 
similar way, It is hoped that the following study of the English of 
electronics can make a contribution to subject-specific ESP course 
design. 
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3.2 Th« corpus 

The corpus consists of ten 2,000-word samples of running text in 
the area of electronics (including basic electricity), totalling 20,000 
words In all, aach text sample being taken from a different textbook. 
The following criteria were used bi the selection of text samples: 

(a) Relevance: From the author's experience of participating as an 
ESP teacher on a training programme for electronics technicians, 
texts were selected which seemed typical of the material likely to be 
encountered by learners on such programmes. 

(b) Style: An Informal Inspection of a number of textbooks used in 
secondary schools and universities showed a variation In writing 
style, with consequent variation In the lexkx>n, from the almost con- 
wrsatkx^stylecV/'hys/cs/aftin^ 

f the formal scientific prose of Essentials 0/ Higher Phy&ics 
(Webster 1963: ref. in Appendix E). Accordingly, an attempt wa-j 
made to include text samples representative of different writ.ng 
styles. 

(c) Topic variation: Again, an informal Inspection of avaBabie material 
showed that a particular sub-field of study within the broad area of 
electronics would yield Hems with a high frequency of occurrence 
which might not be met at all in texts dealing with other topics This 
perception was confirmed by the data: for example, the item 
transistor showed a relatively high freqiiency of 56 occurrences, 
but was found in only 2 of the text samples. This underlines the 
Importance of a measurement of range even within a single register 
In deciding what lexical items should be given priority in a subject- 
specific programme. To avoid skewing the results In favour of any 
particular sub-field In electronics (e.g. the osc Bioscope, radio) an 
attempt was made to include text samples from as many different 
areas as possible. The text samples which form the corpus are 
listed in Appendix E. 

3.3 Collection and presentation of the date 

Ir, any study of lexical frequency, the first issue to be settled Is what 
exactly we mean by an occurrence of a word, in the American Heritage 
frequency study (Carroll etal. 1971) the following definition of a word 
was adopted: "A word is defined as a string of graphic characters 
bounded left and right by space" (Jbkl,, p.xiH). The authors acknowl- 
edge the limitations of such a definition: "This definition is insensitive 
to differences In meaning and function; It treats all words spelled the 
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same way as the same word" (ibid., p.vi). If this definition had been 
used for the present study the separate occurrences of the verbs 
conduct (electricity) and conduct (an experiment) would have been 
listed as an occurrence of the same Item, as would the occurrences of 
about as a preposition and as an adverb meaning "approximately". 
This te clearly unsatisfactory, such semantic Information la essential if 
the resultant word list is to bo useful pedagogical (see Farrefl 1989, 
Appendix E). The LOB Corpus study used a simlar detirrition: "A 
graphic word Is defined as a sequence of alphanumeric characters 
surrounded by spaces" (Hofland & Johansson 1962, p. 7). Again the 
authors acknowledge its deficiencies: "Our rank list shares the we&k- 
nesses of other similar listings. As It is based on graphic words, It does 
not specify ... the frequency of the various senses of lexical items" 
(Hofland & Johansson 1982, p.20) 

A second question which such a definition raises Is whether it 
makes sense to separate occurrences of related derivational and in- 
flectional forms; for example, varying, varies, van/, variation, varied, 
variable, various, variety would be listed separately In a frequency list 
based only on the above definition. They would, however, faj together 
naturally in an alphabetical list. But forms related Inflecttonaity and 
spelled very differently would not be found together on either a 
frequency or an alphabetical list; for example the various forms of the 
verb to be. whether as main verbs or auxfllaries: Is, be, are, was, being, 
been. 

In addition, such an approach gives us no syntactic information; so, 
for example, the form wew as a main verb In the past simple, as an 
auxltery in the past simple passive, and &> a subjunctive verb in a 
hypothetical conditfc • would ail have been counted as the same 
occurrence. 

And finally, multi-word items which form a single semantic unit 
would be broken up and listed separately. This type of Item seemed to 
occur much less frequently In the electronics corpus than in general 
English, but was found: come to rest, tor example. 

Inman, in her frequency study of scientific and technical prose (see 
pp 9f. above), linked derivational and Inflectional bound morphemes 
and reduced them to a single base form for the main list, while keeping 
a record of the bound forms for use In constructing vocabulary and 
reading comprehension exercises (1978, p. 243). It seems clear that 
from a pedagogical point of vtew Inflectional and derivational forms are 
best linked, so a similar approach has been adopted In presenting the 
data from this study: that is, one of the lists (Appendix C) is a 
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condensed list of base forms or "lemmas" (see below), whle the 
alphabetical list (Appendix B) gives afl the graphic words which have 
been grouped under a particular lemma, Oetaled semantic and gram- 
matical information for each graphic word may be found in FarreH 
1989, Appendix E. 

It seems from the above discussion mat not one, but several 
definitions of theterm "word" are needed. What do we mean when we 
say that the corpus consists of 20,000 "words", for example? This, of 
course, describes the number of occurrences of any graphic words, 
Including repeated occurrences of the same graphic word; so 2034 
occurrences of me - 2034 words. Some researchers have used the 
term "token" here, so the 2034 occurrences of the would be 2034 
tokens. The term type" Is men used to refer to a string of characters 
which occurred at any time in the corpus, Le. the k one type in the 
above example (Barber 1 962. p. 4) . The term type" wo Jd then be inter 
changeable wtth the term "graphic wortf, I.e. a unk string of char- 
acters which occurred In the corpus. And If, as ^ have seen above, It 
becomes useful for pedagogical purposes to group occurrences of 
Inflected and derived forms, we may need to elaborate a definition of 
a "baste" form to represent aS these forms In a condensed list, or to 
head an entry containing these Hems. Sinclair uses the term lemma" 
to represent afl the inflected forms of the verb (1985, p.84), and this 
seems to be accepted lexicographic practice; for example, cany may 
represent cany, carries, carrying, carried. Here carry is an abstract or 
theoretical construct which may have carry as one of Its graphic word 
or word form realizations (Carter 1987, p.8). What Is not so clear Is 
whether It Is also acceptable to use the verb Infinitive to represent 
derivations which belong to word classes other than verbs (Carter 
1 987, p. 1 C) , for example, to use emit to represent emitter and emission 
as wett as emn, emits, emitting and emitted. Much Is often made of the 
distinction between Inflections and derivations (e g Carter 1987, p.10), 
but this distinction breaks down when we find fc*ms such as chang/ng 
and charged being used as adjectives: changing voltage, applied 
voltage. Indeed, present participle and past participle adjectives were 
relatively frequent In the corpus (see 3 6 below). Sinclair makes a 
slmiar observation: "... the classification of declining as verbal Is a 
misleading convention; 26 d Its occurrences are noun modifiers, 
closest in syntax to the word class adjective" (1985, p. 87). And, of 
course, nouns and verbs sometimes take the same form, e.g. supply 
or charge. So there seems to be a case to be made for extending the 
term "lemma* to Include derived forms. However, the question here is 
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whether such a theoretical construct Is a satisfactory way of represent- 
ing the data gathered In a frequency study. For example, does tt make 
sense to use resist to represent occurrences of resist, resists, resis- 
tance and resistor when resist occurred ortry once but res/stance 63 
times and resistor 47 times? And what about a group like Insulated. 
' Insulator, Insulating and Insulation, where the verb infinitive did not 
occur at all? Then there are groups of graphic words which do not have 
a verb Infinitive derivative, for example, accuracy, accurate, accu- 
rately. As Sinclair points out, ''Lemmatizatlon looks fairly straightfor- 
ward, but is actually a matter of subjective Judgement by the re- 
searcher. There are thousands of decisions to be taken" (1985, p.84) . 
From a pedagogical point of view the best solution might be to make 
a subjective decision In each case based on utflfty In language 
teaching terms, which was the approach adopted in Farrefl 1989. 
However, this Inevitably resulted In Inconsistent decisions: for ex- 
ample, insulate was used to represent Insulated (6 occurrences), Insu- 
lator (5), Insulating (2) and Insulation (1 ), where Insulate did not itself 
occur. But collector was used to represent collector (35) and collec- 
tion (10) where collect did not occur, because of the relatively high 
frequency of collector. For the present publication It was decided to 
adopt a simple objective lemmatization policy which Is easy to apply 
and consistent : adopt the most frequent graphic word as the lemma for 
each group. This means, for example, using moving as the lemma for 
moving, move, motion, moves, movement and moved. This may seem 
out of line with lexicographic practice; however, as frequency is a basic 
criterion by which the lists are drawn up, and !s Important pedagogi- 
cafly, It would be preferable to maintain a relationship with frequency 
In specifying the lemma. Sinclair notes that "a case could be made ... 
that the most frequently-encountered form should be used for the 
lemma" (1985. p.84). 

The frequency and range of each graphic word grouped under a 
lemma has been added together to give an overall frequency and 
range figure for the lemma Lemmas are listed In rank order of 
frequency and range In Appendix C. The lemma then serves as a 
reference point on the condensed list from which to proceed. One may 
not agree with the lemmatization policy, but all the graphic words 
which occurred may in any case be found in the alphabetical list 
together with the rank position of the lemma In the condensed list. 
Then, if more Information is required concerning the frequency of 
Individual graphic words, or of different senses of a graphic word, or of 
its different grammatical functions, or of Its occurrence In collocations 
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or idioms, the detailed list In Farreil 1989 may be consulted (pp. 132- 
202). A page from this list Is shown below In ttustratton: 
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forms (v.) (« 'makes") 
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acts (v.) 
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actual (adj.) 
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reJ. del.) 
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actually (adv.) 
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case 
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(n.) (= "eventuality") 


11 


6 








(n.) (= "casing") 
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(n. pi.) (=» "eventuality") 


3- 
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(prep) 
(write) dawn 
downward (adj. attrib.) 



12-6 

2- 2 

3- 1 



As graphic words are listed In these entries in order of frequency 
(and range), the most frequent graphic word, I.e. the lemma, Is found 
first tn each entry. (The lemma b the most frequent graphic word, so In 
the case of for example above, where an Idtom Ss the most frequent 
example would be the lemma) Where there Is grammatical or seman- 
tic homonymy, separate figures are given. The first figures are fre- 
quency and the second range. Overall frequency and range for the 
lemma is shown at the top right of each entry, with cumulative 
frequency tn the upper right hand corner. All graphic words In an Idiom 
are listed, e.g. for example. The figures In these cases refer to the 
frequency and range of the idtom as a whole. Collocates which seem 
Interesting are listed to the right or left of a graphic word in Italics and 
bracketed, and have been listed and counted elsewhere, e.g. (write) 
down In the illustration The relevance of such data for pedagogical 
purposes Is shown by the example of the graphic word form, which has 
two grammatical functions and three meanings. 

There are stffl unresolved lernrnattzatJun issues, however. For ex- 
ample, does downward In the lustration above belong under the 
lemma down? Should overcome and overheat be grouped under the 
lemma over, or do they belong under come and hear? What about 
overlap? Should lightning be subsumed under light? There seems to 
be a clear case for not breaking up fixed collocations and idioms, but 
which graphic word In the idtom should be related to a lemma? Does 
for example belong with for or example? ft seems difficult to Implement 
any consistent lemmatlzatton policy which wff deal satisfactorily with 
cases of this type. Inevitably some purely subjective lemmatization de- 
cisions have remained, based usually on pedagogical utility, for ex- 
ample learner confusion between lightning and lighting seems pos- 
sible, and so they may best be dealt with together. 

One of the drawbacks of using a computer to analyse a corpus Is 
that only graphic words can be counted, as In the case of the American 
Heritage study, which then relies on citations which give a printout of 
the surrounding context for each occurrence of an item to supply 
semantic, syntactic and collocational information (Carroll et at. 1971 , 
p.vi). A similar approach has been used by Sinclair in the COBUILO 
project at Birmingham University (Carter 1987, p. 141). However, we 
must still make abstractions from citations to arrive at useful pedagogl- 
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caJ data (see the discussion of produced, make, connected, 3.9 
below). Carter notes that according to Francis, the Importance of 
computers is that they can "count things, ... compare things, ... sort 
things and find things" (Francis, eft. Carter 1967, p. 181). but also 
points out elsewhere that even in the COBUILD project "there Is a 
heavy re! lance on the data generated by the lexicographer rather than 
on the data a computer might provide" (Carter 1989, p. 33). In the case 
of a relatively small corpus such as the present one of 20,000 words, 
a manual analysis becomes both feas&fe and attractive, due to the 
additional problem of converting the corpus into computer-useabJe 
form. Accordingly, a manual court was carried out, recording syntac- 
tic information along with each occurrence in mosl cases, as wefl as 
semantic and collocational phenomena where these seemed to devi- 
ate from the p re d ictab le (see below for elaboration of this point) . 

In the detailed Hst (FarreH 1989, pp. 132-202) grammatical informa- 
tion was recorded, in most cases only where the possfclity of gram- 
matical homonymy existed: thus the word the, for example, is not 
followed by arry categorisation, whlechan^ is recorded as occurring 
as a singular noun, a plural noun, an adjective and a verb . Measures 
of freqi«ency and range are recorded In tin case of each category. 

West's wefl-knwn frequency study (West 1953) gave very detaJed 
semantic Information for each entry In the list, noting occurrences of 
each semantic value of an item as a percentage of the total frequency 
figure. In this case the meanings of items have been noted only where 
more Uian one meaning occurred, for example, a unit of measurement 
and a unit meaning a piece of equipment, cr where the Item was used 
with only one sense, but that sense seemed unpredictable, for ex- 
ample the use of the word gate In a technical sense. This last exampie 
liustrates the widespread polysemy found between general and tech- 
nical ftema, a phenomenon which may be exploited pecJagogjcaHy. An 
IntuMve observation was that the occurrence of homonyms seemed 
lower than in general language; a glance at the entries In this study 
shows that ft was not often necessary to add semantic information , by 
contrast wfth West's list where a large number of the entries show 
occurrences of multiple meanings. Sager et at. note that "... homo- 
nymy ... Is less In special languages" (1 980, p 235), a fact which should 
encourage the ESP learner and teacher. 

Time limitations in the case of this study mean that it was not 
feasible to carry out a wide-ranging collocational analysis However, 
where a particular collocational pattern seemed unusual it was re- 
corded. For example, whle most occurrences of to were either as a 



28 




31 



preposition, defining relationships between objects In physical space 
(210 occurrences), or as an Winttrvs marker (223 occurrences), to was 
also found In the following collocations: to (the nearest cm.) , to (within 
imm.), (changes) to (a vapour), to (scale), to and fro. Where the other 
Items in a collocation pattern are recorded In brackets after the main 
' item, this means that these items have ail been recorded as separate 
occurrences elsewhere in the study (thus the first four coflocations 
above). Where a Judgement was made that a string of terns consti- 
tuted a fixed collocation, phrasal verb or Idiom, e.g. go Info (■ 
'investigate"), and/or a separation of the items would result In mean- 
ingless entries (for example fro In to and fro), then these mufti-word 
units were maintained Intact In the entiy and counted as a single occur- 
rence. Whether syntactic and semantic information pertaining to any 
occurrence was recorded as an abstraction (eg. (pass, v.), (» 'ap- 
proximately*)) or in the form of a citation, was based on a subjective 
evaluation of which could supply Information useful pedagogteaJiy in 
the most economical manner, without obscuring relevant data Thus a 
citation for every one of the 210 occurrences of to as a preposition was 
not felt to be particularly helpful In addition, a full collocational 
analysis of produced, make and connected was carried out (see 3 9 
below). 

The main lem.natized list Is broken up Into three sections: general 
words, semi-technical words and technical words (l.e. lemmas; Ap- 
pendix D). This division Is Intended as an aid to deciding which lexical 
items should be given prominence In a vocabulary-based course. 
General words are defined as words which learners coming to an ESP 
course wffl In most cases already have met, as ESP courses are rarely, 
and probably should not be, taught to complete beginners. They are 
the common grammatical words (he, be, a, of, to, and, In, It, this, by, as, 
etc, together with some common verbs: use, have, can, make, move, 
see, give, call, would, pass, need, should, find, open, etc.. and 
prepositions: across, through, between, above, etc. Also common 
adjectives: small, long, large, strong, important, difficult, etc. and con- 
crete nouns: paper, page, picture, test (all famllar classroom vocabu- 
lary), etc. However, this Is not to suggest that these Items are uninter- 
esting pedagogfcaily; indeed, some common verbs show a range of 
meanings, for example make (see 3.7 below), and some of the function 
words are found In a wide range of collocational patterns, for example, 
in, as and at (see Farreli 1989, Appendix F). 

The technical words are defined as words which are best left totfte 
subject teacher, either because they are purely technical terms un- 
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known In genera) language, ag. anode, cathode, diode, filament, etc. , 
or because they are words which occur generaHy but have a precise 
technical meaning best elucidated by the technical teacher, e.g. en- 
ergy, force, wave, signal, etc Again, however, the English teacher may 
v J sh to deaJ wfth some of these Items, particularly where the genemJ 
and technical sense of an item are related (see 3.6 below for an elabo- 
ration of this point). 

We noted In the analysis of the LOB Corpus data In section 2 that 
items wfth a high frequency on the list which were obviously subject- 
spedflc could often be Wentffled objectively by their tow range, it la 
interesting to note that in the fuB list from the electronics English 
corpus, once the very frequently occurring technical terns at the top 
of the list have been passed (ag. current, voit, circuit, resistance, etc.) 
a number of the technical lemmas which have a relatively significant 
frequency show a surprisingly low range by contrast. A glance through 
Appendix C shows that this goes against the general trend for range to 
decrease gradually as frequency decreases, and Is an indication of 
these Rems* restriction to a narrow field of discourse within the broad 
area of electronics. The following lemmas are examples (range figures 
follow frequency figures): transistor 06/2), collector (46/2), anode 
(40/4). radio (35/3), Induced (33/3), balance (33/1) Wement (32/4), 
solenoid (27/1). C.R.O. (22/2), amplitude (17/3), silicon (17/2), 
modulate (16/1), feedback (15/2). 

3.4 SemMechnlcal vocabulary 

The words which seem to be of principal Importance in ESP 
courses generatfy are semJ-technicaJ words, which form the third list. 
The definition used In selecting semMechnteaJ items was a modified 
version of that elaborated in section 2 In relation to science generally 
Formal, context-Independent words wfth a high frequency and/or 
wide range of occurrence acroes text samples in the area of electron- 
ics English, not usually found m basic general English courses. This 
then gives the thW of the three suWto In electrortcs English, which 
may serve as a re fer enc e tool for the Enpjbh teacher In decldhg which 
Items should be given priority in materials design, for electronics 
English learners In this case (Appendix D). 

In the electronics English corpus semi-technical lemmas listed in 
Appendix D totalled 3,487 tokens, or 17.43% of total occurrences of 
20.000 tokens. This figure may not seem significant; however, the ex- 
tremely high frequency of the top-ranking words should be taken Into 
account The first nine words on the electronics English main ltet(fhe, 
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be. a, of, to, and, in, current, it) before the first semi-technical word. fig. 
at position ten, account for 6.146 tokens, or 30.73% of the whole 
corpus. In addition, 750 lemmas (representing 2,249 tokens, or 1 1 .23% 
of afl tokens) with a frequency of less than 5 were not listed. A 
significant number of them were also semi-technical. 

What is perhaps more significant is the fact that of the three lists of 
general, technical and semi-technical lemmas, the semUechntcal list 
Is the longest (Appendix D). Out of the total of 508 lemmas occurring 
more than 5 times, 224 were semi-technical, 143 general and 141 tech- 
nical. Looked at in this way, semi-technical lemmas were 44% of afl 
lemmas, whie technical lemmas were only 27.7% Using a stmBar 
method, Inman In her sfjdy (see pp.9f. above) found 70% of "base" 
forms were semi-technical, 21% technical and 9% function words, 
using a definition sJmiar to our own: "context -independent words 
which occur with high frequency across disciplines" (Inman 1978, 
p 246). Without having all of her data to hand, ft is difficult to account 
for her much higher figure for semi-technical vocabulary (notice that 
her figure for technical vocatHJary Is very close to our own), except to 
speculate that perhaps a more rigorous sefectio.i procedure was 
applied in the case of the present study. Some words which are used 
in a variety of scientific contexts but which occur with a specialised 
meaning in electronics were listed under the heading of technical 
vocabulary, tor example base, resist, ite*i, potential, frequency, positive, 
negative, etc. (see 3.6 below for a further discussion of this point). In 
addition, Inman's third category was "function words" rather than 
general words. Many of the words which on intuitive criteria would 
seem likely to be encountered In basic general English courses would 
probably have been Included under Inman's "sub-technical" vocabu- 
lary: would, should, close, open, important, difficult, etc. 

In order to validate the results of these Investigations of semi- 
technical vocabulary In the two senses, i.e. globally, and within a 
particular subject area, and to discover what the semi-technical vo- 
cabulary of electronics English might took like In relation to semi- 
technical vocabulary generally, the LOB semi-technical list and the 
electronics English semi-technical list were compared. It should be 
noted that the LOB list consists of all semi-technical graphic words 
which occurred more than 20 times In 160,000 words, or with a greater 
than 0.0125% frequency of occurrence, whie the electronics fist 
consists of afl semi-technical lemmas which occurred more than 5 
times In 20,000 words, or with a greater than 0.025% occurrence. The 
fact that the list which is lemmatized, i.e. the electronics Hst, is also the 



.14 



fist which has a higher percentage frequency of occurence as a lower 
cut-off point should make the flats roughly comparable, but It is 
acknowledged that this might not be entirely satisfactory from a 
statistical point of view. 

Out of the total of 467 graphic words in the LOB Corpus semi- 
technical list 2 1 5 occurred in the electronics English alphabetical list, 
and are therefore part of the seml-technicai vocarxtary of electronics 
English, by deffrtftion. In addition, 17 graphic words on the LOB semi- 
techntcal list had closely related graphic words on the electronics 
English alphabetical list (e.g. alk. «voi on the LOB fist and allow on the 
electronics Hat), making a total of 232. These 232 graphic words are al 
asterisked in the LOB Corpus semMechnJcal Hst (Appendix A) , so that 
graphic words on this Hst not found with any significant occurrence in 
the electronics English corpus may be seen at a glance. In some cases 
there does not seem to be any reason for supposing that such items 
could not occur in electronics English text, for example such Kerns as 
particular, certain, methods, main, problem, Mai, several. In the case 
of a number of other Hems, however, we can probably say by Intro- 
spection that they would indeed be unlikely to occur in electronics 
material: Influence, individual, behaviour, knowledge, evidence, as- 
sociated, sense, idea, modem. 

If we now exarnbie the electronics English list, which consists of 224 
lemmas, we find that 133 lemmas have related graphic words on the 
LOB list Again, each of these lemmas Is asterisked, so afl lemmas 
which are part of the seml-technicai vocabulary of electronics English 
but are not among the most frequent semi-technical items in science 
generafy may be seen (Appendix D). Here we have a number of words 
which seem generaftzable: operate, demonstrate, alter, usual, illus- 
trate, etc. and a number of words which seem characteristic of 
electronics: connect, emit, transmit, peak, repel, store, contact, etc. 

So, wh8e there are significant cor respon dences between the two 
lists, there are also dear differences, the most importarabsmg the fact 
that 91 semWechnlcaJ lemmas from the electronics English list, many 
of them high In frequency, are not prominent semi-technJcaJ Items in 
science generally. Carter notes that "different subjects ... have their 
own lexical cores" (1987, p. 185). This fact highlights the relevance of 
lexical research In individual subject areas to cater for the needs of 
students of Individual subjects. 

3.6 Description of the data 

The corpus yielded a total of 1.258 lemmas out of 20.01 7 words of 
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running text. Lemmas were assembled (n rank crier, position in the lis! 
being determined firstly by frequency and secondly by range. Thus 
two Items with 76 occurrences which were both found in 9 texts would 
have the same rank, but one wfth a frequency of 76 and a range of 8 
would rank one position lower. AO lemmas representing a total fre- 
< quency of more than 5 in the corpus are ilsted In Appendix C, and are 
given detailed treatment In FarreS 1989 (Appendix E), wfth Individual 
listings for each graphic word included under a lemma. Lemmas 
representing an occurrence of less than five tokens are not listed 

The first seven words on the list look famliar. the, Is, a, of, to, and, 
in. These are the short grammatical words which are usuaJry seen at 
the head of frequency lists, and which show an extremely high 
frequency of occurrence. As Sinclair & Rertouf put It, "The co mm on 
words are very common Indeed" (1988, p.154). In this study these 
seven words make up 5,674 occurrences, or futy 28% of the text The 
word the atone accounts for over 10% of the corpus. A comparison 
with the first words In the Birmingham Corpus frequency fist (which is 
a survey of general English) shows that wfth the exception of /s (which 
Is broken up into Its various forms In the Birmingham Corpus) these 
first Hems correspond, though the order is different: the, of, and, to, a, 
In However, the lists then begin to look rather different • some 
technical Items appear very high on the frequency list In electronics 
English: current, voft, circuit, resist, charge, electron, coll, inter- 
mingled with further function words: tt, this, by, as, with. By contrast, 
the Birmingham Corpus list is dominated by tow Information grammati- 
cal words; the first word referring to a concrete Item Is people, 
occurring at position 72 In the list (Sinclair & Renouf 1988, p. 149). 
Sinclair & Renouf note that "Only time, people, new, know, man and 
little bring any great semantic content into the top hundred" (1988, 
pp.154f ). However, the gnanvnatk^ words seem to hav^ a higher fre- 
quency of occurrence in technical language; the first ten words on the 
Birmingham Corpus list together account for 17% of the corpus 
(Sinclair & Renouf 1988, p. 1 54), by contrast with 28% for the first seven 
words in electronics English. 

3.6 Syntax 

A pedagogical word list which failed to record the syntactic features 
of occurrences of words would be Impoverished. A listing for the 
graphic word produced, for example, could represent an occurrence 
of the passive, the present perfect, the past simple, an adjective or a 
hypothetical condition (see 3.9 betow). Though our main emphasis In 
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tate study te on iexte, from a pedagogical point of view we would 
certainty be Interested In the relative frequencies of occurrence In 
different syntactic patterns of fomwHkeprooVced.lnthedeteJedword 
list, therefore. (FarreB 1989. pp.132-202) o/anwnatical Information has 
been recorded for almost every graphic word. This data, then, Is also 
a useful record of the frequency of occurrence of syntactic patterns hi 
the corpus. 

A number of grammatical features distinguish special from general 
language, among them the high frequency of the passive. Sager et al. 
note that "extensive use of the passive Is one of the most prominent 
characteristics of technical writing" (1980, p.209). In our detaled list 
the frequency of occurrence of the passive rnay be easly checked by 
a glance at the entry for the lemma be: the various forms of this word 
asauxfteries,rTK«stryfeBndare,arefouT^ 

times (FarreH 1989. p 132). In addition, 114 further occurrences of the 
passive are found In reduced relative clauses of the type: the amount 
of energy stored in the magnetic field, where both the relative marker 
and auxltary are deleted. According to Sager et aJ., 'The desire for 
conciseness of expression means that relative clauses in SE are very 
often reduced" (1 980. p.223). Modal passives are also relatively com- 
mon: of the 101 occurrences of the graphic word be as a passive 
auxltary, 89 are In constructions of the type: currents will be induced, 
and the remainder are accounted for by passive rnflnrtfves, e g to be 
replaced by a piece of wire. Occurrences of the present continuous 
passive, e. g. electricity Is being produced, may also be Identified from 
the entry for te and are (Farrei! 1969, p. 132); only 2 are found in the 
corpus. But the present continuous passive ts a popular structure in 
ESP coursebooks; First Course in Technical English, Book 2, for ex- 
ample, devotes two pages of exercises to this syntactic pattern (Beard 
wood et aJ. 1979. pp.120ff.). This again points up the relevance of 
research and the weaknesses of native speaker Intuitions hi designing 
syllabuses and materials. 

Most occurrences of the past participle are accounted for by the 
various forms of the passive mentioned above, but also significant are 
occurrences of the past participle as an adjective (87 occurrences), 
e g charged sphere, the most prominent words used In thte way being 
charged (15 occurrences), closed (8), Induced (8), Integrated (6). 
Given as an adjective is found twice, e g. a given potential, with the 
meaning of "certain". In addition the past participle is found in present 
perfect constructions 21 times. The -ed form of the verb is also found 
In the past simple (6 occurrences) and hypothetical conditions (4 
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occurrences). 

The present participle has a relatively high frequency of occurrence 
in the corpus: ft is found 317 times in afl. Of these, the majority of 
occurrences are verbal, though noi the present continuous tense. The 
present participle often follows by to express the means of doing 
' something, e.g. . field strength is increased by increasing the number 
of turns. This may also be expressed without the use of by, e.g. 
compare the strengths of the magnetic fields, using the same 2m. 
length of copper. Wlddowson notes that in scientific writing the 
present participle may combine the expression of simultaneous action 
with the expression of resultant action; he caffs this causal co-occur- 
rence (Wlddowson 1979, p.59). An example from the electronics 
English corpus would be: The figure shows how current flows from the 
capacitor, producing a field in the coil. The most common present 
participle is using (31 occurrences), followed by making (9), measur- 
ing (8), producing (6), connecting (6) and changing (6). The present 
participle is found as an adjective or premodffier more frequently than 
the past participle, with 1U occurrences, for example reversing 
switch, varying voltage, connecting wires. The most frequent present 
participle premodifler Is alternating (39 occurrences; probably univer- 
sally collocating with current), then varying (1 0), oscillating (9), follow- 
ing (9, this is a cataphoric device), moving (7). The following also 
occurs as a gerund to refer forward in the text, twice. Some -ing forms 
are conventionally nouns, e.g. reading (20 occurrences), heating (2), 
building (1). Providing makes one appearance, as a conjunction 
meaning if. The present participle is also found In reduced relative 
clauses (20 occurrences), for example: currents oscillating at other 
frequencies. The present continuous tens*, occurs only 12 times. 

As we noted above, a single graphic word may represent a number 
of dfferent syntactic patterns. Equally, to say that a certain syntactic 
pattern Is frequent In the corpus does not mean that It will be evenly 
distributed lexically. For example, In the case of the lemma produced 
(overall frequency 79) there are 17 occurrences of the third person 
singular present simple produces . whfle in the case of connect (overall 
frequency 68), this form does not occur at all. Conversely, in the case 
of connected there are 20 occurrences of the imperative form, while 
this form Is not found at ail with produced 

A notable feature of the occurrence of nouns in the corpus which is 
particularly relevant from a lexical perspective Is the fact that a high 
proportion occur In noun/noun constructions of the type energy 
transfer, where the first noun has an adjectival function (in some 
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cams, a noun and adjective share the same form, eg. potential.) 
Occurrences of such nominal compounds may be Identified in the (to- 
taled list (Farrei 1969, pp. 132-202) where nouns are marked adj.; 
there are exactly 600 such occurrences in total, making this feature 
rnorefreauentthan the passive, and therefore the most saHent syntac- 
tic characteristic of the electron ics material. Sometimes the frequency 
of a noun as an adjective in nominal compounds Is higher than its 
frequency as a noun, e.g. Input occurs 29 times as an adjective or 
"premodffter" (Leech & Svartvfe 1975, p.271), but only 9 times as a 
noun. Sager et a), distinguish between three types of what they call 
"determinants" in nominal compounds: "... those which designate 
objects, those which designate properties, and those which designate 
processes and operations" (19B0, p-268). Applying this analysis to the 
electronics Engtish corpus, a number of these differed types c4 noun 
compounds may indeed be identified, including a taw not mentioned 
by Soger eta). 

Even within the first group, I.e. noun compounds In which the deter- 
minant designates an object the function of the determinant seema to 
vary, as noted by Sager et a). (1980, pp.268-71). For example, in one 
type the determinant denotes the material of which an object is 
composed (Sager et al- 1980,p.269). Examples from the electronics 
English corpus would be: copper wire, zinc plate. In a related type the 
determinant describes what an object is composed of, though not a 
concrete material ; electron beam, sound wave , radio wave. The deter- 
minant may also designate the precise function of a piece of equip- 
ment: current ampffler, voltage amplifier, radio transmitter. This last 
type seems to be p«rt)cutariy common In the electronics material, on 
a purely Informal inspection. AndfinaBy, the determinant also seems to 
have the function of denoting a piece of equipment of which the 
nucleus (or second noun) b a component part (Sager et at. 1980, 
p.270). Electronics examples are: aerial wire, compass needle, diode 
valve, emitter resistor. 

In Sager et al.'s second group the determinant specifies the object 
of which the nucleus to a property (1980, p 271) Examples of this type 
of compound from the electronics rtiateriaJ might be collector current, 
base voltage, gate potential {collector, base and gate are electronic 
components). Their third group comprises compounds in which a 
process is described (Sager et aJ. 1980. p.271). Electronics examples 
are charge flow, current gain, energy transfer Sager et at note that 
confusion may arise in interpreting such compounds In relation to 
transWve/lntransitive features of the verb underlying the nucleus, 
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giving the examples temperature change and temperature control. In 
the firs: case ft is the temperature which Is itself changing (subject), 
white In the second the temperature is being controtod (object) . 
Similarly, ft Is the charge which is flowing In charge flow, whle the 
energy Is being transferred in energy transfer. Confusion for learners 
could also arise between compounds of the type current amplifier and 
collector current, the learner perhaps assuming thai collector current 
means a current which collects something^ by analogy wth the fksL An 
English teacher could perhaps find a rote here, though most noun 
compounds in special English are decidedly technical. 

3.6 Polysemy 

The idea of a general language of science, or semi-technical vo- 
cabulary, has been discussed above. Most writers who have Investi- 
gated this node* i seem to be talking about words which are part of the 
general lexicon and which retain their general meaning when used in 
special texts: obtain, occur, require, produce, etc. Trimble h/is defined 
"sub-technical vocabulary" as "context-Independent words which 
occur with high frequency across disciplines" (1985, p. 129). But 
Trimble then goes on to extend the definition of sub-technical vocabu- 
lary to Include "those cotiv.non words that occur with special mean- 
ings ... words that have one or more general English meanings and 
which in technical contexts take on extended meanings" (/bid.). A 
number of such items were noted in the present study, but It was felt 
that they belonged more property under the heading of "technical 
vocabulary", as they usually seemed to require a precise technical ex- 
planation by the subject teacher. 

However, if the general and technical senses of an Item are clearly 
related, or polygamous (Jackson 1 968, p. 5), this may be of assistance 
to ESP learners, and the English teacher could play a role In bringing 
out the connection between general and technical meanings. 

If we look at the list of technical words from the study of electronics 
English In Appendix 0, a number of Instances of polysemy may be 
seen. For example, current In the technical sense of a flow of electricity 
may be linked with Its general reference to a flow of water. The general 
meaning of the word resist may be linked to its technical sense of 
obstructing, or slowing a flow of electricity. Capacitor may be ex- 
plained by its "capacity" tc store electricity. Other similar examples 
might be: circuit, coil, potential, energy, frequency, wave, induce, 
terminal, Insulate, transformer, generate, earth Junction, gate, series. 
In fact, very few of the words on the technical Hst are really "technical" 
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In the sense of being completely unknown tn general language: anode, 
cathode, diode, Uwrmionic, solenoid, ammeter, silicon, voltmeter, 
reactance, ohm, semiconductor, electromagnet, amp, galvanometer, 
electroscope, rheostat, oxide, flywheel, coulomb. Impedance, dielec- 
tric, sinusoidal, triode; this Is the complete list 

However, English teachers might find themselves on tricky ground 
here, and some may prefer to avoid dealing with these items alto- 
gether. In some cases, a related general meaning may give only a 
vague idea of the technical meaning, which may then need to be stated 
In very precise terms: the word energy, tor example. Sager et ai. refer 
to this as "redefinition": "General notions are often the basis for 
scientific investigations, but . . . special reference then requires the defi- 
nition of the concept .... Such a definition usually entals reducing the 
extension of the general language word used" (1 980. p 255, They give 
the technical definition of the word force as an example (this word 
occurs in our list of technical items): "force: a force is any influence that 
can cause a body to be accelerated" (1980, p.255). They contrast this 
definition with that of the Concise Oxford Dictionary, which defines 
force as "strength", "power", "Impetus", "violence", "intense effort", 
among otheta. Clearly, it is the precise technical definition which Is the 
one of interest to learners; the subject teacher would not give many 
marks to a learner who defined force as "intense effort" in an electron- 
ics examination, and even fewe; if he defined it as "power", which has 
a separate precise technical meaning of its own. 

3.7 Homonymy 

In some cases, an English teacher might assume a poiysemous re- 
lationship incorrectly, for example the word base may not be used In 
Its general sense of "bottom", or "supporting pan* in technical lan- 
guage, it defined in electronics as "Part of a valve where the pins that 
fit into holes In another electronic part are located", or "The middle 
region of a transistor" (Trimble 1985, p. 130) . This, of course, is homo- 
nymy, which "refers to words with different meanings sharing the same 
form" (Jackson 1988, p 5). Dealing wfth this type of item may be 
beyond the competence of the language teacher, but he should be 
aware of Kerns used In general language which have an unrelated 
technical sense, without necessarily being au fait with the precise 
technical definition. Generally, however, most technical items seem to 
be efther purely technical (see list above), or to show some polysemy 
with general language, however tenuous. 

Homonymy Is seen in some of the general and semi-technical 
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items. The word make, for example, occurs 5 1 times with the sense of 
"to create' or "buld", but also 11 times with the sense of to cause 
something to happen" Close is found 5 times as an adjective meaning 
"near*, and 4 times as an Imperative vert) meaning "shut". Set occurs 

7 times as a verb with the sense of "to put controls at a certain position", 

8 times as a "radio set", and 4 times as a noun meaning 'a group of 
items" Above Is seen as a preposition denoting spatted rotations 9 
times, as an anaphoric word referring to earlier parts of the text 9 times, 
and with the meaning of "more than once". Form is found as a noun 
meaning "shape" 7 times, as a verb with the sense of "create" 7 times, 
and as a noun meaning "type" 4 times. The word case occurs with the 
sense of "eventuality" on 1 4 occasions, but with the meaning of "outer 
covering" or "casing* 4 times. Common is seen with the sensa of "usual" 
8 times, and as an adjective meaning "in both" (e.g. common base) 7 
times. 7aAe occurs in its ordinary sense 10 times, as a verb denoting 
how much time an event occupies 6 times (e.g. the spot takes 10m/ 
sec. to ...), and as a passive verb meaning "is presumed" on 2 
occasions (e.g. Xis taken to be Y). Unit is found 3 times referring to a 
piece of equipment, twice In the collocation a unit of measurement, 
and twice referring to a chapter or sub-division of the textbook. 

3.8 Anaphora 

A glance at the beginning of the detailed list (FaneH 1989, pp. 132- 
202) shows that anaphora Is prominent In electronics English: one of 
the most frequently occurring Items is It, with 1 53 occurrences, 134 of 
which are anaphoric. (The remaining 19 occurrences of it are also of 
Interest; see 3.9 below). Occurrences of the word this are divided 
almost equally between anaphoric reference (84 occurrences) and 
use as a demonstrative adjective (89) . Other words used anaphorically 
arc less frequent. Perhaps less predictably, the word one is next in 
order of frequency, with 13 anaphoric occurrences, e.g. two colls of 
wire, like the ones you have been using. The word above Is used to 
refer back in the text or to a previous diagram on 8 occasions, 5 times 
as an attributive adjective, e.g. in the above circuit, and 3 times as a 
prepositional adverb (Leech & Svartvik 1975, p 87). tne lines shown In 
the patterns above. The word that is used anaphorically 6 times, for 
example: a charge equal to that on an electron . The word another also 
occurs 5 times anaphoricafly, e.g. : if the transistor is changed, even It 
it is replaced by another of the same type And finally, the word each 
occurs with anaphoric reference 4 times, for example: Make a list of 
electrical appliances In your house. What Is the most Important 
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electrical effect that each makes use of? 



3.9 Collocation 

As noted above, some limited collocational studies were carried 
ou! on the electronics material The first was a slightly more hvdepth 
examination erf recurrent patterns of use of a few low-information 
grammatical words than is seen in the detailed list for the electronics 
material In discussing the COBUILD project Carter notes that 'Infor- 
mation about the operation of content less grammatical words ... In 
their normal discourse environments ... is invaluable" (1987, p. 142). 
The words examined were in, as, that, at, one and it. The data 
produced from this special examination is found in FarreW 1989 
(Appendix F, pp. 203-206), and aU these items are asterisked, with a 
reference to the appendix, in the detailed list (Farrefl 1989, pp. 132- 
202), 

Most occurrences of ? are predictable: as a preposition, denoting 
spatial relations ( 1 32 occurrences) . A targe number of occurrences tafl 
Into the pattern increase/change In vottage/current/direction, etc. 
(68 occurrences). Fixed expressions account for a large number of oc- 
currences: in this case (13), in series with (7), In a circle (5), in this way 
(3), in effect (3), etc. (sea Farrett 1989. Appendix i for further ex* 
ampies) . Also of significance is the use of in with the meaning of 1 'while 
doing" something errors occur in the measurement of (7), in experi- 
ments (7), in the insulation of cables (1 ), in changing a.c into d o. (1 ). 

As Is most frequently used with the meaning of Ifce", "simflar to", or 
"in the manner of. e.g.: used as a voltage amplifier, as shown, as 
above, etc. (74 occurrences) . Also common is its use meaning "whie", 
relating change in one variable to change In another, e.g. : lines move 
outwards as the current changes (27 occurrences). "As .... as" con- 
structions account for a number of occurrences, e.g. as far as pos- 
sible, as closely as possible (16 occurrences). Also Important is the 
use of as with the meaning of "because" (12 occurrences). 

That is most frequently found as a conjunction following verbs, 
particuSady show shows that, note that assume that, check that, etc 
(63 occurrences). A number erf occurrences express purpose, follow- 
ing so (23). The anaphoric uses of that are of interest (see 3.8 above). 

Also used anaphoricaily is one (13 occurrences; see above), 
though its most frequent use is as a numeral (19), 14 occurrences are 
in one ..the other constructions Most occurrences of at relate to a 
measure of voltage, temperature, etc., e.g.: is held at 6v (45), whle its 
frequency as a spatial preposition Is lower (29). Finally, a number of 
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uses of it which are not anaphoric were noted, e.g. it takes the spot 
lOm/sec. to..., it stioufd be remembered that .... 

In addition, three lemmas were selected for closer scrutiny: pro- 
duced, make, connected. In this case fuller collocations are given; 
every lira from the electronics English corpus In which these items 
occurred is presented in FarreU 1969 (Appendix G, pp. 207-21 2) with 
the preceding and following context. (In some cases two lines are 
Included where one would have been insufficient to fflustrate the use of 
the item In a particular context). A glance at this data shows that the 
immediate collocates of semi-technical items are often technical. Pro- 
duced and connected were selected because they are two of the most 
frequently-occurring semi-technical Kerns. Make, though defined as a 
general word, was selected because ft seemed to show patterns of use 
perhaps not often dealt with on general courses, and for the purpose 
of contrast with produced, of which ft is sometimes a synonym. 

Of the different graphic words subsumed under the lemma pro- 
duced, the word produced is the most common, by definition (30 oc- 
currences). Of these occurrences, produced is most often found in 
reduced relative clauses (see 3.6 above), often preceded by magnetic 
field and followed by by, for example: the magnetic field produced by 
the same piece of wire (19 occurrences). Ftfl passives account for 9 
further occurrences e g. electricity is produced in varying amounts. 
The graphic word produce is found 2 1 times. 9 times following modals: 
it can produce electricity, 4 times as a purpose infinitive, e.g. their 
purpose is to produce a uniform magnetic field, 4 times as a plural 
verb, and 4 times as an Infinitive following an adjective, e.g. it is still 
possible to produce a distorted output. The 17 occurrences of pro- 
duces are as singular verbs. More interesting Is producing, which 
shows 5 examples of WkJdowson's "causal co-occurrence" (1979, 
p 59; see 3 6 above), e.g collapses very rapidly, producing such a 
large rate. 

The most frequently occurring meaning expressed by the various 
forms of make Is "cause" (48 occurrences) rather than that which 
would intuitively spring to mind: "create" {20 occurrences) The re- 
maining occurrences are accounted for by fixed expressions and col- 
locations: make use of(2) t make up for (1), make up (I.e. "create") (1). 
make a list (1), maAe adjustments (1), calculation can be made (1), 
connection may be made (1 ), making connections (1 ), making meas- 
urements (1). Among the uses of the graphic words make, made, 
makes, making with the meaning of "cause", the change caused may 
be expressed by a verb, adjective or noun In the following clause. The 
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most common is a verbal construction, found l6tfmesfoBowtngmafte, 
e.g.: to make it oscillate continuously, 5 times following makes: this 
makes a current flow, 3 times following making, e.g.: making the photo 
cell current vary, and twice following made, e.g. : the colls are made to 
rotate Adjectival constructions are also common, following made 1 1 
times, most commonly with the adjectives positive and negative, e g. : 
If me base voltage Is made positive, following make 5 times, e.g.: 
negative charges nearby make it easier to .., and following makes 3 
times, e. g. : which makes the solid state diode possible. Finally, a noun 
is sometimes used, once following make: electrons thus produced 
make the valve a very good conductor, and once following makes: 
time-base switched oft makes an appropriate voltmeter. 

In the case of connected the third person singula' present simple 
form connects does not occur at all Note the contrast with produced, 
where it occurs 1 7 times (see 3.6 above). The most common graphic 
word is connected (24 occurrences), 14 of which are full passives, e.g. 
when the grid is connected to the filament, and 10 reduced relative 
clauses, e g. the earphone connected to the rectifier. Connect occurs 
22 times, almost always as an Imperative verb (20 occurrences). The 
noun connection occurs In singular and plural forms 13 times, 4 times 
as the nucleus of a noun compound (see 3.6 above), e.g.: all the 
battery connections are reversed. The present participle connecting 
is found 9 times, on 6 occasions to express the means of doing some- 
thing, often following by, e.g.: current can be smoothed by connecting 
an inductance coil, twice as ar. adjective, eg: the connecting wires, 
and once in a reduced relative clause: wires c nnecting where they 
cross. 

3.10 Affixation 

Where there is an emphasis on lexis in materials, a great deal of 
attention is often paid to affixes, and prefixes in particular. Wallace 
proposes a list of prefixes as deserving of attention, including the 
following: un-, de-, dis-, mis-, mat-, sub-, pre-, semi-, trans- (1982, 
p 87), an approach which seems promising In helping learners to 
predict the meanings of unknown items (Nuttall 1982, pp.67f ). How- 
ever, a check of the data proves disappointing: surprisingly enough, 
only three of the prefixes Wallace mentions occur In the alphabetical 
list for the electronics corpus semi-, trans- and re-. Semi- occurs In 
only one word, semiconductor, with a frequency of 13. Trans- occurs 
in transfer, transform, transistor, transmit, though It seems unlikely that 
its semantic function in these different words can be linked in any way 
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which Is useful pedapogtanfiy. Re- occurs commonly, e.g. remove, 
repeat, repel, replace, etc., but in this case too the semantic function 
of the prefix is buried too deep in the etymology of these words to be 
of any use in Mnklng these Hems for leaniei^ Trie only proo^jc^ prefix 
in the corpus seems to be therm-, occurring in therm, thermal, ther- 
mally, thermionic, thermionlcs, thermocouple, thermoelectric, ther- 
mometer, thermostat, afl items connected with heat. Also of note is 
over- in overheat, overcome, overlap. More important seem to be 
suffixes, which generally have a grammatical rather than a semantic 
function, e g -s. -ed, -ing, -ion, -ic. Awareness of these may be 
developed through the use of word building tables (see section 4). 



4 Lexis in ESP materials design 

We now come to the practical applications of this study, and an 
examination of how the semi-technical word lists and other lexical data 
produced by the study of the English of electronics and the LOB 
Corpus might be used in designing materials for ESP courses, whether 
common-corn general-purpose ESP courses or sidbject-specffc courses 
aiming to cater for the needs of students of a particular subject 
specialism. 

4.1 The common-core approach 

We noted In section 1 the importance of the common-core ap- 
proach in defining the role of the ESP teacher. Johns and Dudley- 
Evans (1980, p. 140) argue In favour of a common-core approach: 
"Since 1971 the English for Overseas Unit at Birmingham University 
ha% concentrated ... on the "common-core" language problems of stu- 
dents (Including vocabulary). The experience of the past seven years 
has confirmed that the "common-core" approach has both theoretical 
validity ... and practical appilcabfliry". They note, however, an Inevi- 
table difficulty in designing common-core courses: "a common-core 
programme... entatis a degree of abstraction" . In other words, how do 
we focus on common core syntactic and lexical features of science 
without using texts from specific areas of science, and without this 
approach degenerating into explanations of grammar rules and learn- 
ing lists of words? 

The difficulties involved in designing common core courses may be 
seen in some existing coursebooks, Nucleus (Bates & Dudley-Evans 
1976), for example. The first book In the Nucleus series Is called 
General Science, and is followed by a number of specific coursebooks 
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for different branches of science and technology In writing about the 
design process involved in General Science, Bates (1978, p 2) under- 
lines the importance of semkechnteai vocabiiary: "General Science 
presented the common-core language of scientific and technological 
description, Including Items of general use which were Important to the 
scientist - e.g. consist, depend, relationship .... This ... might weH con 
stitute greater obstacles to understanding than the more obvious tech - 
rtcai vocabulary. " However, an examination of the material in Gene/a/ 
Science and the word list at the back of the book shows that whae 
semi-technical ftems are prominent, there to quSe a high proportion of 
use of subject-specific technical items from deferent subject areas : an- 
hydrous, cartilage, aorta, Iridium, cadmium, epithelial, cytoplasm, 
auricle, glycogen, for example. The technical vocabulary of a particu- 
lar subject is relevant to students of that subject, but it seems unhelpful 
to ask learners on a common core course to cope with technical 
vocabulary which is from a subject specialism they wfll never study. 
This is also a felling of other attempts at common-core ESP courses. 
Very often "common-core 1 1 seems to mean in effect a succession of 
units devoted to dtfferent subject areas, with an emphasis on gram- 
matical features of science generally For example, First Course In 
Technical English, Book One (Beardwood, Tempteton & Webber 
1978), which is a coursebook for technical students generally, begins 
wefl with general units on tools, materials, containers, instruments, 
shapes, motor vehicles and Instructions* Then there is a unit on basic 
electricity which Is probably more or less accessible to the layman, 
whether learner or teacher. But the next two units of the book consist 
of rather "heavy" technical material on the properties of engineering 
materials, with prominence given to such subject -specific technical 
Items as ductility and malleabSity. This material Is formidable and off- 
putting to students of a technical area other than metallurgy Under- 
standing the material in a common core course should not involve 
grappling with subject-specific vocabulary from an irrelevant subject 
specialism; the learners would surely be better off becoming familiar 
with subject-specific vocabulary which Is at least relevant to their 
studies. 

The bask: problem with such courses Is the fact that they concen- 
trate on the common core syntactic features of science at the expense 
of common core lexical features. We have Identified a list of items 
which may be said to represent the general vocabulary of science, I.e. 
the LOB Corpus semi-technical word list (Appendix A) In what specific 
ways, then, might such a list play a role In developing a common core 
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course for ESP (earners? The foBowtng are same suggestions: 

(a) As a reference list for materials writers to consult when design- 
ing specialty written texts. In spile of the recent widespread Interest In 
using authentic material in ELT generally, there stll seems to be a role 
for specially written material, particularly tn ESP, where authentic ma- 
terial usually means subject-specific material from the subject text- 
book (Itself specially written for science students) or otter sources. 
Hutchinson & Waters feel that in an ESP setting "there is ... r-o Intrinsic 
merit in an authentic text", and suggest that what Is more Important Is 
what role one expects a text to play in the learning process. They go 
on to point out that if one wanted to carry out, say, a jigsaw reading 
task, it could be virtually impossible to find a set of appropriate 
authentic texts (1987, p.159). 

The materials writer could try to give greater prominence in mate- 
rials to words high on the list in terms of frequency and range, without 
perhaps needing to be overly precise about this. Because technical vo- 
cabulary has been excluded, the materials produced wB not be 
"scientific" in the strict sense, but could be similar to general Interest 
texts of the type found in newspapers and magazines: popular psy- 
chology, the paranormal, nature, the environment, climatic trends, 
trends in social habits; ail of these text types wil be found to contain a 
high proportion of semi-technical vocabulary. 

An advantage of using mistype of material on ESP courses is that 
It can provide a refreshing antidote to purely technical materia!. Hutch- 
inson & Waters argue that "in terms of language content there is little 
justification for a subject-specific approach to ESP" (1 987, p. 1 66), and 
that we should "make learners aware of the lack of specificity of their 
needs" (1987, p. 167). ESP teachers are sometimes overly concerned 
that their materials should be relevant, i.e. subject-specific, in the belief 
that learners wBI be more motivated by this type of material. This may 
not be so; sor..e learners may have motivational problems in relation 
to the subject Itself. Even those learners who are highly motivated to 
learn the subject may welcome a break from technical material, which 
always requires concentrated effort Also, It is extremely difficult for the 
English teacher to make technical material communicative; only the 
subject teacher working with students in the technical laboratory is In 
a position to bring the language of the subject specialism to life, a point 
made by Hutchinson & Waters: 'The [technical] teacher does not just 
give a lecture about a machine, he uses the actual machine or a model 
of it as an integral part of the delivery" (1981, p.60). Semi-technical 
materials of the type suggested above, however, may serve as useful 
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stimuli for animated class discussions. 

(b) As a checklist with which to eva/uafe the possible usefulness of 
authentic materials, again of the semi-technical type suggested above 
The chief difficulty hare might be the fact that afl texts contain a high 
proportion of rare words, and ft could be argued that from a lexical 
point of view this is then no improvement using sclentjfte texts from 
an unfamlfar subject specialism. However, unusual items acquired 
from semi-technical texts might turn out to be useful to learners at 
some point, unlike the highly technical vocabulary of another subject. 

(c) Learners could themselves be given the Hst together with the 
information on frequency and range, wtth the caution that the teacher 
Is not putting them under pressure to absorb aJI the llems on the list, but 
that K may be used as a reference tool, if they are worried about the 
meaning of an unfamiliar Hem in a text for example, they could be 
encouraged to use an alphabetical version of the list to check whether 
the word is an Important one in science generally. This would be in line 
wtth recent Merest in making (earners privy to Information usually 
available only to teachers, and encouraging them to take responsibility 
for their own learning. 

(d) In the design of a lexically based course. We began to explore 
the idea of a lexical syllabus in section 3 above However, we have not 
yet examined what materials having lexis as an organising principle 
might look like. Carter & McCarthy note that "A coursebook based on 
this (I.e. lexical] syllabus would be radically different from conventional 
ones" (1968, p. 160). Very few attempts have been made to date at 
designing this type of course. A notable feature of those few attempts 
Is thai where a list of words Is the organising principle, the course tetris 
to look like an elaborate dictionary, or encyclopaedia 

4.2 The subject-specific approach 

Often an ESP teacher, rightly or wrongly, wfll come under pressure 
from learners and/or administrators to implement a subject-specific 
approach. Hutchinson & Waters note that "learners often demand 
subject-specific texts" (1987, p 166) We have discussed the difficul- 
ties that the English teacher may have in exploiting technical material. 
If there Is a demand that the English course be directly relevant to the 
learners' technical studies, then this requirement may be answered by 
focusing on the lexical characteristics of their subject of study. We 
h«ve seen that not only may special English be primarily distinguished 
from general English by lexical rather than syrtactlc features (Johansson 
1975, p.1), but also that Individual subject areas are characterised by 
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distinct nontechnical toxical feaitsm In section 3 we found a list of 
items with varying degree© of prominence frieteclronlceEnrfteh which 
were semMechnlcal, but which did not occur on the LOB Corpus lis! of 
the general vocabulary of sdenc».U 

actertetlc of Individual subject areas may then be used by the English 
teacher or course wraer In ways slinter to those s ug g e sted above: In 
writing special texts, in evaluating authentic material, as a reference 
tool for learners, and hi developing subject-specirlc lexical courses to 
supplement common core materials, without having to use special- 
ised materials or explain suDject-speclftc technical vocabulary 

As well as Identifying semi-technical Hems which can play a role in 
developing materials accessible to both teacher and (earner, other 
aspects of the data gathered from lexical studies of special registers 
are invaluable in subject-specific materials design: for example, the 
relative frequency of occurrence of d iff went semantic values of homo- 
nyms may be identified 3.7 above), as well as recurrent colloca- 
tional patterns which may provide evidence running counter to Intui- 
tions For example, in the electronics corpus the word /mo occurs 4 
times in the pattern changes electricity Into neat, and not at ail in its 
"typical" or "basic" context of movement into a container, closed 
area, etc 

4.3 Existing lexically-organised courses 

An early and very interesting attempt in this direction Is not in fact 
a course, but a reference book: A Reference Book of English Words 
and Phrases for Foreign Science Students by R.F. Price (1975, first 
published 1966). However, as we have suggested above, perhaps a 
lexically- based course is inevitably a type of specialised dictionary. 
Price himself seems to be hinting at a role wider than merely reference 
in his foreword to the book: "This ... book ... is not intended to teach 
science, or scientific terms, but the nontechnical English words and 
phrases which are necessary to describe and explain things and 
events scientifically" (1975, p vH; my italics). 

This body of material, then, has semi technical vocabulary as its 
organising principle, and so is of particular interest to this study. Price 
gives the following instructions to users of the book . "When using this 
book you may start from two places: (I) if you have a word you want to 
understand, begin at the Indexat the back. (U) If you have an Idea which 
you want to express in English, begin at the list of contents at the front'' 
(1975, p.tx). The list of contents at the front is arranged in notional 
categories: shape, composition, texture, colour, taste, smell, quantlta- 
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tiva relations and size, spatial rotations and order, temporal relations, 
whole and part, change, motion, techniques and use ot apparatus, 
facts, concepts and problems, scientific method, the particular, the 
generai and comparisons, causation, classification. 

In each section of the book, headed by one of the notional 
categories above, a Nat of words Is first given, e.g. under the first 
category of shape are listed the words shape, form, line, artgte, 
straight, curve, parallel, circle, etc Inflectional and derivational forms 
are given In the case of each woid, In the foBowkigcfdervertjliTfWtive, 
past tense, past participle, noun, adjective, adverb. So, a typical entry 
looks like this: to circle, circled, circled, circle, circular. Where one of 
these forms Is used with a different meaning, or does not exist as with 
the adverb form of circle, a blank appears. There are a few obvious 
flaws In this presentation system Price could not have carried out a 
serious analysis of information which has long been available about 
the relative frequency of occurrence of different Inflectional forms in 
scientific writing. In the electronics English corpus there were only 6 
occurrences of the past simple, but 317 occurrences of the present 
participle, yet Price has included the former and omitted the latter. 
Neither is any attention paid, for example, to the frequent use in 
science of nouns as premodlflers In nominal compounds (see section 
3 above). 

In each notional category the word list is followed by a section 
exemplifying each word In sentences, usually accompanied by a 
diagram to make the meaning dear. In some cases, ail the forms of an 
Item in the word Hst are exempHfled, e.g. This Is a sphere. This object 
is spherical. In other cases, not aS forms are exemplified, e.g. to spiral, 
spiralled (past tense), spiralled (past participle), spiral (noun), spiral 
(adjective), spirally are found In the word list, but only an example of 
spiral aa a noun is given: This Is a spiral (picture supplied). 

Synonyms are exemplified by demonstrating their Interchangeabfl - 
ity In sentences: This container/box has a cover/lid which shuts/ 
closes whan placed over the fop. However, no attempt Is made to 
exemplify contexts where synonyms might not be Interchangeable, 
e.g. In electronics we would talk about a closed circuit, but not a shut 
circuit. Homonyms are simply disregarded; in our own study of 
electronics English close was found to occur 5 times as an adjective 
meaning "near", and 4 times as an imperative verb meaning "shut". 

Skills for Reading, a collection of reading materials developed at 
Reading University by Morrow (1960), seems to address some of the 
issues we have been raising In relation to the rote of the ESP teacher. 
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The reading texts presented in the book are abridged but entirely 
authentic materials taken from New Scientist. In his introduction to the 
book, Morrow notes that articles in New Scientist are designed to be 
"accessible to the non-specialist... educated layman" (i960, p. 9). This 
means that the material can be used by non-specialist English teach- 
ers in the classroom. Morrow continues: "The role of these texts is to 
provide a vehicle of general Interest for the practising of reading skills 
which can subsequently be applied to whatever texts the student 
wishes to study" (1980, p. 10). 

A review of the materials in Skills tor Reading shows a high 
proportion of semi-technical items. A great number of technical and 
context -specific Items also occur, but the point is that these materials 
are useable by an English teacher; they have been written by profes- 
sional Journalists for the layman and are therefore stimulating and 
provide good talking points for rotated communicative activities. There 
are. for example, articles on the depletion of the ozone layer, the 
biological clock, fireballs, homes for refugees, landing on Venus. In 
addition, many of the related exercises in Skills tor Reading are 
lexically-oriented; there are word-bufiding exercises using derivations, 
eg: 

exclude exclusive exclusion 

exceed 

adjustable 

(Morrow 1980 p. 52) 

Learners ffll in the appropriate derivatives (if they exist) in the blanks. 
The given forms occur in the reading text. However, the organising 
principle of this book is not primarily lexical. 

A course which Is organised on lexical principles, and one which 
has aroused a great deal of Interest, is The Words You Need (Rudzka 
et al. 1981). In their preface Rudzka et at. acknowledge that the 
inspiration for the book came from the work of Adrienne Lehrer on 
semantic fields and lexical structure (1981, p i). The table of contents 
is made up of groups of words, organised in semantic fields (e.g. 
conceit, pride, sett-esteem, vanity) and synonymous pairs (e.g. un- 
pleasant/ghastly, unwS ling/reluctant, produce/generate). The groups 
of words are arranged in grids of two types. One type uses the 
techniques of componential analysis (Jackson 1988, pp.80-96) to 
identify the overlapping meanings of synonyms, for example: 
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strong potent powerful 



producing great force 
having great force 
having a solid structure 
great effect on senses 
flm 

effective 

usa of drink and drugs 



+ 
+ 
+ 

+ 



+ 
+ 



(Ructekaetai 1981, p. 28) 

The second type of grid brings out the different collocations of 
semantteafiy related lams, for example: 

spum decline turndown refect refuse 

+ a lover 

+ sb's attentions 

+ + + + + sb's offer 

♦ + ♦ a request 

+ ♦ ^ an invitation 

+ + sb's proposal 

+ + an application 

+ + canctdate 

♦ f a g/fi 

+ sb admittance 

+ sft permission 

+ sb's money 
(Ructzkaetal. 1981. p.47) 

In discussing Tfte Woncfe Vou Meed Carter (1987, p. 1 70) notes that 
"PsychoHngulstte support for the book's method is ... provided by 
research reported In Comu (1979) which Indicates that individuals 
tend to recall words according to the categories or semantic fields In 
which they are conceptually mapped/' Swales supports this view 
when he notes that {earners' "capacity for mental organization should 
be utlteed In lexical work both as a nx^^ because 
them Is evidence that schematized data Is easier to team and retain 
than oata that appears arbitrary and disordered" (1983, p.23). Harvey 
Is also enthusiastic about this type of approach: "... students like 



50 



5., 



playing with words particularly when organized on a thematic basts 
ft seems Ukefy thai people generally find the use of grids and 
matrices psychologically satisfying" (1983, p.245). 

Channell, one of the coauthors of The Words You Need, notes that 
there is evidence from psycholingulstJcs to suggest that the mind uses 
semantic slmfiarity in classifying words, pointing out that "slips of the 
tongue" made by native speakers are often not random mistakes, but 
produce words from the same semantic field as the Intended word 
She gives the following example: "I have my book and my jigsaw I 
mean my crossword" (1981. p. 1 17). 

Once again this lexically based course tends to have the appear- 
ance of a work of reference. In spite of the fact that the word study 
sections are Interspersed with texts. The book's approach Is perhaps 
overly explanatory and expository, not leaving much for the learner to 
contribute. Swales makes this point about the book, and suggests 
"getting classes todo some of the work" (1983. p31), emphasising 
1 the role of the LSP learner as an active participant in soMno problems 
of lexical structuring" (ibid., p32) 

4.4 Designing lexlcatty-based ESP courses 

The organising principle of any course is the syiiabus on which it is 
based. But a lexical syiiabus Itself needs an organising principle We 
have examined In section 2 and throughout this study the criteria for 
deciding on a list of ftems important pedagoglcafly. io be used In 
designing a lexical syiiabus and lexical materials, and we are suggest- 
ing that semi-technJcaJ words should make up this list In ESP courses 
Sinclair & Renouf suggest that the data gathered In lexical research 
should be Itself a lexical syffe Vus, giving an extract from their lexical 
syllabus for the COBUILD course for the word by which gives very 
detailed semantic and collocational Information about this item run- 
ning to a page and a haff (1 988. pp. 1 56-8). This seems too unwieldy a 
body of Information for the title "syllabus", which generally Implies 
making abstractions from language. On the other hand, a simple list of 
words as a syiiabus also seems to leave something to be desired But 
if we take a list of words which we have determined are relevant peda- 
gogical! y, we may then give shape to this list and form It Into a lexical 
syiiabus by ordering those ftems Into groups, using notional catego- 
ries S ynonym y or morphology as organising principles. Approaches 
of this type may be seen In some existing courses. Price organised his 
words into notional categories of shape, composition, etc. The Words 
You Need uses synonymy to group words. The Right Word (Fowter 
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1 987) has two sections, the first devoted to nouns, whlcfi are grouped 
under notioneJ/thematic headings: people, shopping, weather, hmtih, 
etc., and the second to verbs, which are grouped in synonymous sets, 
eg. gaze, glance, look at, regard, stare, wetfch. Mofphotogy is another 
possible organising principle. This has not been used at the level of 
syBabus tn any existing course to my knowledge, but is used in 
exercises In Skills tor Reading (Morrow 1980). and also in Snglisti for 
Cambridge First Certificate (ASeop 1979). 

Although Johansson's work on the vocabulary of teamed and 
scientific English was descriptive rather man pedagogical, he has 
made an interesting contribution to the elaboration of a lexical syllabus 
based on semi-technical vocabulary, tn making comments on "open- 
class words characteristic of SE* ', he groups these Items into a number 
of notional categories (Johansson 1975, p£2): "... words which ... 
denote matters which we associate with scientific exposition {discus- 
sion, argument result, conclusion, etc.) or procedure {analysis, ex- 
periment, measurement, observations, test, etc.) ... adjectives de- 
scriptive of a scJeniSic approach {empirical, experimental, objective, 
etc) ... statistical terms {sample, sampling, probability, distribution, 
random, significant, etc.) ... classification {class, group, type, species, 
Hems, factors, units, properties, characteristic, typical, etc.) ... rela- 
tional words {same, similar, different, distinct, equivalent, equal, 
average, normal, rotative, difference, Increase, change, etc.). 

Taking the list of semi-technical Items derived from the study oi she 
English of electronics (together with a few Informal Items from the 
general list such as get, Included for the purpose of contrast with 
formal equivalents, and technical words for comparison with semi- 
technical equivalents, e.g. generate), I propose grouping Items in 
cynonymous and antonymous sets under notional headings, to form 
part of a possible semMechntcaJ lexical syllabus for an electronics 
course (a simtar approach couki be adopted for a common-core 
course, using the LOB data) . 

Cause/Effect cause/make, alter/change, distort/affect, ef- 
fect/result 

SJmBanty/tMftaronce: same/similar, constant/steady, keep/ 
maintain/continue, differ/vary, alternate/oscillate 

Oo nne ctkjn/SepanlkwK connect/Juin/corgsc t, attract, remove, 
replace, transfer, separate, reverse/deflect/repel 

Inamso/DacseasB: Increase/rise/gaJn, decrease/lower/ 
reduce/fall/drop 
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Rotation: depend, relate, proportion, compare 

Production: buitd/construct/rrake, produce/generate, emit 

Meas ur ement measure, calculate, observe/note/study, ac- 
curate, correct, error 

1 The above te not a comprehensive syllabus, but some suggestions 
which could be butt on Other synonymous or semantic sets which 
could be treated together are: 

turn /rotate /wind 

determine/find/detect/obtain/get 

though/atthough/however 

show/demonstrate/lttustrate/indicate/repres^ 

usual/common/normal 

need/require 

around/about 

provide/supply 

area/region 

control/operate 

simple/easy 

first/primary 

act/perform 

device/apparatus 

instrument/meter 

move/slide 

part/component 

section/piece 

vertical/perpendicular 

amount/quantity 

way/means 

bright/fluorescent 

Morphology could form the next level of organisation, presenting 
the various derivattonafly and Inflectionalty related forms of an ftem. 
e g produce, produces, produced, producing, production, as in 
Price (1975). We might consult our data In duckling which forms to list 
and which to give priority. For example, the related noun product or 
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adjective productive did not occur In tto electronics corpus. Pro- 
duced, wfch a frequency of 30, would seem to merit a greater degree 
of attention than production, with a freajierKty of 4. However, perhaps 
simply presenting these forms would miss an opportunity to engage 
learners actively, as we could by using grids of the type found In Skills 
tor Reading (Morrow I960) arid English for Cambridge First Certificate 
(ASsop 1979). Learners coUd g^ess, cr consult dictionaries or authen- 
tic materials toffi in the blanks: 

produce produces produced producing production 

use 

showing 

moves 

connected 

changing 

measure 

supply 

vary 

emit 

The semantic and syntactic data In the detailed list for electronics 
English (Farrefl 1989, pp 132-203) would be Invaluable in devising ex- 
ercises to make learners aware of the patterns In which the different 
related forms of an Item are typically used In the target material, 
particularly if supplemented by fufl collocational data of the type 
presented in Farrefl 1989 (Appendix G, pp. 207-2 12) Using the data for 
produced (see section 3 above), for example, we might create an 
exercise using semi-technical conta ~s along these lines. 

FH In the blanks with produce, produces, produced, producing, 
production as appropriate: 

1. In order to grow, plants need the energy by the sun. 

2. The of of In the Middle East has increased rapidly in 

recent years. 

3. A high proportion of smoke pollution by domestic 

fires. 

4. The rubber tree a liquid which is made into rubber. 
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Or, using the data more directly, subject-specific sentences cotdd be 
used (n the above exercise S desired. 

Semantic exercises on the synonymous sets of words could follow 
the model of The Words You Need, Incorporating Swales' suggestion 
of gMng the learner the opportunity to contribute to lexical structuring, 
rather than simply presenting him/her wfth all the nformatton Texts or 
example sentences could be supplied which would exemplify the 
different semantic features of related items, and the learners could 
then fffl In the grids. Grids may be used to bring out overlapping 
meanings of Items and differences In collocation, though as noted In 
section 3, most semi-technical items seem to collocate with technical 
Kerns in the electronics material Here Is an example grid on the set 
alter/change/dlstort/affect to bring out overlapping meanings (the 
grid has here been competed by way of illustration): 

alter change distort affect 



replace something + 

cause a change in sthing + + + + 

become different + + 

cause undesirable change + 



The following Is a collocational exercise on produce/generate/ 
make/emit, using the detaled collocational data in Farrefl 1969 (Ap- 
pendix G, pp.207-212) in the case of produced and make: 

produce generate make emit 



♦ + noise 

♦ + hear 

♦ + light 

♦ ♦ + energy 

♦ * sound 

+ + electrons 

f sthg vary 

♦ * electricity 

+ a connection 

+ an adjustment 



5 Conclusion 



ti Is hoped that this work has succeeded In showing the relevance 
of lexical research to materials development in ESP. In spite of the 
small scale of the Investigation of the vocabulary of electronics Eng 
Iteh, some useful data has been produced. It would be interesting to 
see whether very different resiits would be found if a considerably 
larger corpus were studied. A complete collection of collocations for 
ail terns of interest, such as those presented In Faroafl 1969 (Appendix 
Q, pp. 207-2 12) for produced, make and connected, would provide an 
extremely valuable body of data for subject-specfflc materials design. 
This may be most rapidly achieved, of course, where the cc*pus is held 
in computer-useabie storage and the surrounding context of every oc- 
currehceof any graphic word can be instar^y displayed using concor- 
danclng procedures (Sinclair 1985. p.93). 

In addition, the examination of semi-technical vocabulary should 
make a contribution to the continuing debate concerning the roie of 
the ESP teacher, and also provide some usefii data for common core 
ESP course design with a lexical emphasis. A direction for future re- 
search might be a large-scale study of a number of scientific disci- 
plines using computer facilities along the lines of the COBUiLD project, 
which would supply vastly richer Wormation about the genera) vo- 
cabulary of science than the list of graphic words in the LOB Corpus 
study. 

Rnaily, it is hoped that this work wffl help to redress the balance a 
little in favour of vocabulary. At the very least, as McCarthy puts it: "It 
has yet to be proved that giving vocabulary at least as much weight In 
exercises ... as grammar ... Is harmful, slows progress, or mars long 
term achievement" (1984, p. 14). 
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APPENDIX A 



LOB CORPUS SEMI-TECHNICAL WORD LIST 

This Is a list of graphic words defined as semi-technical, derived from 
the LOB Corpus Category J lisl {Holland & Johansson 1 982), genera) 
and technical items having been eliminated. The words are arranged 
In rank order of frequency and range, the first figure being the fre- 
quency and the second the range. VWiere a graphic word had a related 
lemma which occurred on the electronics English seml-technlcd list ft 
Is asterisked 



however* 


157/68 


tad 


per (cent) 


145/33 


level 


form* 


126/51 


terms* 


point* 


126/45 


theory* 


results* 


121/38 


order 


field* 


121/26 


within* 


area* 


119/25 


group 


possible* 


117/55 


during* 


even* 


113/51 


great* 


general 


111/50 


way* 


values* 


111/50 


particular 


fig* 


111/20 


data 


therefore* 


110/48 


cases* 


thus* 


109/52 


influence 


different* 


109/43 


example* 


system* 


108/35 


rate* 


present 
value* 


104/47 


modal 


104/35 


rather 


effect* 


100/40 


table 


shown* 


99/34 


period 


although* 


98/48 


individual 


further 


98/47 


section* 


whole 


98/44 


method 


obtained* 


93/34 


surface* 


stfll* 


97/50 


(per) cent 


upon 


97/30 


type* 


due* 


96/32 


change* 


solution 


96/21 


methods 





necessary* 


74/38 


qc Zoo 


similar* 


73/44 




conditions* 


73/34 




certain 


72/44 


93/40 


though* 


72/38 


93/38 


means* 


72/28 


92/Z2 


experiments* 72/17 


90/42 


result* 


70/40 


90/41 


against* 


70/35 


89/41 


show* 


69/39 


88/40 


process 


69/28 


OO/ £.0 


almost 


68/39 


85/29 


seems 


68/36 


85/22 


changes* 


68/26 


84/42 


least 


67/41 


84/29 


evidence 


66/32 


83/12 


position* 


66/29 


82/47 


scale 


66/19 


82/32 


function* 


66/17 


81/33 


course 


65/36 


81/27 


view 


65/32 


81/25 


required* 


65/30 


80/32 


length* 


65/21 


80/23 


temperature* 64/14 


78/19 


whether 


62/38 


77/36 


control* 


62/16 


76/32 


various* 


61/36 


76/^ 


problem 


61/35 
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size 


61/16 


differences* 


49/19 


latter 


43/32 


end* 


60/34 


term* 


49/19 


generally 


43/26 


CO** 


60/32 


place* 


48/33 


Merest 


43/26 


Information* 


59/23 


seem 


48/31 


stage 


43/26 


material* 


58/27 


associated 


48/25 


degree 


43/22 


act* 


58/12 


total 


48/25 


fields* 


43/15 


described 


57/38 


measured* 


48/22 


principle* 


43/13 


either* 


57/36 


sense 


48/18 


curve 


43/10 


shows* 


57/30 


side* 


47/22 


become* 


42/29 


range 


57/28 


mean* 


47/19 


factor* 


42/24 


functions* 


57/10 


areas* 


47/15 


law* 


42/16 


already 


56/35 


subject 


46/28 


action* 


42/15 


main 


56/35 


I.e.* 


46/25 


clear 


41/29 


quite 


56/34 


significant 


46/23 


provided* 


41/27 


analysis 


56/26 


groups 


46/21 


appears 


41/26 


behaviour 


56/18 


points* 


46/21 


based* 


41/25 


Increase* 


55/22 


presence 


46/20 


just* 


41/22 


Itself 


54/28 


forms* 


46/19 


distance* 


41/15 


yet 


54/28 


relative* 


46/19 


volume 


41/12 


knowledge 


54/22 


available 


45/32 


special 


40/25 


movement* 


54/15 


probably 


45/31 


likely 


40/23 


reason* 


53/34 


amount* 


45/30 


systems* 


40/14 


normal* 


53/27 


greater* 


45/30 


class 


40/13 


rule 


53/11 


equal* 


45/27 


suggested 


39/27 


particularly 


53/9 


series* 


45/26 


study* 


39/26 


concerned 


51/31 


know* 


45/25 


free 


39/22 


early 


51/29 


factors* 


45/21 


actual* 


39/21 


simple* 


51/28 


relatively 


45/18 


parts* 


39/21 


considered* 


51/25 


pressure 


45/16 


follows* 


39/19 


unit* 


51/22 


Indeed 


44/30 


failure 


39/14 


constant* 


51/21 


single* 


44/30 


internal* 


39/13 


development 51/21 


account 


44/29 


considerable* 


' 38/28 


average* 


51/20 


state 


44/28 


direction* 


38/20 


figure* 


51/20 


several 


44/27 


figures* 


38/19 


technique 


51/14 


extent 


44/26 


measure* 


38/19 


following* 


50/34 


common* 


44/25 


modem 


38/19 


perhaps 


50/31 


applied* 


44/20 


produced* 


38/17 


difference* 


50/27 


final 


44/20 


developed 


38/16 


complete* 


50/25 


apparent 


44/19 


design 


38/14 


according 


50/18 


structure 


44/17 


objects 


38/10 


expected 


49/26 


probability 


44/5 


consider* 


37/21 




61 





wf / 1 Sf 


showed 


32/21 


anoroach 


28/20 




17/17 

Of / l 9 


obtain* 


32/20 


fotfowad* 


28/19 


Bonier 


JO/tU 


approximately* 32/19 




28/19 






middle* 


32/18 




28/19 


OfJa 


Ou/ 1 9 


chosen 


32/16 




28/18 




lfi/17 
*KJ/ 1 f 


rnaa&sjrdmsnlfi 1 


* 32/9 




28/17 




35/22 


motion* 


32/9 


contatntno* 


28/16 


added* 


35/20 


t&t 


32/5 


materials* 


2S/12 






becomes* 

WWW ■ »ww 


31/25 


base* 

a mew 


28/9 




35/18 


cectaWy 


3'i/22 


output* 


28/6 


types 


as/ia 

\j%J / I 9 


Idnd 


31/22 


Hoariv 


27/23 


i crick? 




next 


31/22 


fi&nec&iiv 


27/21 




as/15 


nmhtAm& 


31/19 


nossIbSitv* 


27/20 


000MIU1 ■ 


35/11 


natural 


31/18 


sufficient 


27/19 


towards 


34/22 


thbws 


31/18 


defined* 


27/16 


reduced* 


34/20 


in rani 


31/12 


lnHudlna 


27/16 


proportion* 


34/17 




at /to 




27/15 


Investigation* 34/16 




11 /a 




27/14 

£. 1 / I *f 


hence* 


34/15 


addition* 






27/13 

4. / / ■ J 


previous 


34/15 


nhsMVA* 


30/17 




27/12 


offsets* 


34/14 


cu&ifTUnatian 


30/15 




27/12 


concentration 


i 34/6 


ranofteri 


30/14 


caoacitv 


27/11 


true 


33/24 




30/14 




27/11 


rise* 


33/23 


rHimHATR* 


30/11 


retatad # 

f WHvW 


26/22 


effective* 


33/21 






became* 


26/19 


allowed* 


33/20 






■ 1 iu*i ■ J 


26/19 


support 


33/20 


mcnmSing 


oo/oo 


oiigf & 


2fi/1fl 


activity 


33/18 


menisuiioo 


OQ /OO 






comparison* 33/17 


real 


90/91 


rvvn ni At aI \j * 


2fi/1fi 


pattern 


33/17 


I rrU 




iJLMJLH 


2fi /1ft 


prtrary* 


33/16 


PAfltfA* 


29/18 


UldfTl I 


C\J J 1 o 


rapidly* 


33/15 




29/19 


III Hill w 




source* 


33/15 


frf* 


29/15 


preside* 


26/18 


upper* 


33/11 


nracttcai* 


29/15 


determined* 


26/17 


classes 


33/10 


fixnianattosi* 


29/14 


distribution 


26/16 


sound* 


33/8 


initial 


29/14 


independent* 26/15 


once 


32/27 


stages 


29/12 


argument 


26/14 


appear 


32/24 


agreement 


29/11 


cause* 


26/14 


basis* 


32/24 


secondary* 


29/9 


tend* 


26/14 


compared* 


32/22 


Interesting 


28/21 


composition 


26/12 


limited 


32/22 


separate* 


28/21 


transfer* 


26/12 



62 



R.i 



event 


26/9 


obvious 


23/19 


manner 


21/18 


thickness 


26/8 


along 


23/18 


closely* 


21/17 


nies 


26/7 


attempt 


23/17 


details 


21/17 


speed* 


26/5 


Impossible 


23/17 


directly* 


21/17 


Indicate* 


25/21 


rest 


23/17 


Indicated* 


21/17 


fufly 


25/20 


assumed* 


23/16 


purposes* 


21/17 


nevertheless 


25/20 


direct* 


23/16 


require* 


21/17 


reached* 


25/20 


regard 


23/16 


depend* 


21/16 


discussion 


25/19 


remain* 


23/16 


hardly 


21/16 


discussed 


25/18 


equivalent 


23/15 


Instance 


21/16 


Cv Tesponding 25/17 


expression 


23/15 


maximum* 


21/16 


affected* 


25/16 


produce* 


23/15 


respectively 


21/16 


procedure 


25/16 


techniques 


23/15 


simply* 


21/16 


extended 


25/15 


received* 


23/14 


apparatus* 


21/15 


supply* 


25/14 


represented* 


23/14 


exactly 


21/15 


research 


25/12 


amounts* 


23/12 


refer 


21/14 


concept 


25/11 


product* 


23/12 


accuracy* 


21/14 


divided 


25/11 


central* 


23/10 


grounds 


21/13 


sample 


25/11 


concepts 


23/9 


highly 


21/13 


measurement* 


25/6 


spread 


23/8 


reasons* 


21/13 


throughout 


24/20 


flow* 


23/7 


weight 


21/13 


marked 


24/19 


survey 


23/5 


hypothesis 


21/9 


whereas 


24/19 


noted* 


22/19 


scientific 


21/9 


considering* 


24/18 


Introduction 


22/18 


subjects 


21/7 


nearly* 


24/18 


appropriate 


22/17 


no. 


21/6 


sufficiently 


24/18 


expressed 


22/17 


absence 


20/18 


satisfactory 


24/17 


relevant 


22/17 


examples* 


20/17 


standard 


24/16 


suggests 


22/17 


recent 


20/17 


Included 


24/14 


detaB 


22/16 


removed* 


20/17 


definition* 


24/12 


slightly* 


22/16 


simfiarly* 


20/17 


external 


24/12 


appeared 


22/15 


circumstances 20/16 


occurs* 


24/12 


etc. 


22/15 


determine* 


20/15 


height 


24/10 


merely 


22/15 


placed* 


20/15 


mechanism 


24/10 


unless 


22/15 


Immediately 


20/14 


occurence 


24/10 


application 


22/14 


strength* 


20/14 


liquid 


24/8 


recognized 


22/14 


condition* 


20/13 


programme 


24/7 


property* 


22/12 


variation* 


20/13 


solid 


24/6 


potential 


22/11 


consequently 20/12 


load 


24/5 


rapid* 


22/11 


limits 


20/12 


established 


23/20 


component* 


22/7 


operation* 


20/12 


nor 


23/1 j? 


performance* 


22/6 


relations* 


20/12 
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features 

growth 

object 



occurred* 
uniform* 



20/11 
20/11 
20/11 
20/11 
20/10 



isolated 20/8 objective 

temperatures 20/8 velocity* 

division 20/7 displacement 

thermal 20/7 place* 

Interpretation 20/6 



20/6 
20/6 
20/5 
20/5 



APPENDIX B 



ELECTRONICS ENGLISH ALPHABETICAL LIST 

This is an alphabetically arranged list of all graphic words which were 
grouped under a lemma with a total occurrence of over 5 In the 
electronics English coqxM. The figure rerers to the rank order position 
of the lemma entry in Appendix C under which the graphic word has 
been included. 



a 


3 


actual 


149 


altering 


204 


ability 


227 


actually 


149 


alternate 


76 


able 


227 


add 


203 


alternately 


76 


absolute 


229 


added 


203 


alternating 


76 


ajeolutflty 


229 


adding 


203 


alternative 


76 


about 


126 


addition 


203 


although 


180 


above 


143 


additional 


203 


always 


204 


ax. 


63 


aerial 


194 


ammeter 


117 


accelerate 


213 


affect 


205 


ammeters 


117 


accelerated 


213 


affected 


205 


amount 


195 


accelerating 


213 


after 


217 


amounts 


195 


acceleration 


213 


again 


222 


amp 


204 


accumulator 


207 


against 


227 


ampere 


204 


accumulators 


207 


air 


191 


amperes 


204 


accuracy 


218 


aN 


147 


amps 


204 


accurate 


218 


allow 


197 


amplification 


66 


accurately 


218 


allowance 


197 


amplified 


66 


across 


51 


allowing 


197 


amplifier 


36 


act 


149 


allows 


197 


amplifiers 


66 


acting 


149 


also 


118 


amplify 


66 


action 


149 


alter 


204 


amplifying 


66 


acts 


149 


altered 


204 


amplitude 


154 
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an 


3 


balances 


go 


vul II f\J% 


0*L 
tJ 


and 


6 


base 


55 




41 


angle 
angles 


219 


based 


55 




A1 
41 


219 


basic 


55 


L^JJtfwHUTo 


A1 
41 


angular 


219 


basis 


55 


ucuilovl 


114 


anode 


82 


bath 


225 


v^ii i mi 9 


1 14 


anodes 


82 


battery 


I 


carries 


1 14 


another 


188 


be 


O 


carry 


4 4 A 

1 14 


any 


174 




7^ 

fO 


carrying 


114 


apparatus 


223 


beams 


9 %J 


case 


149 


appliances 


96 


becausp 




CaSBS 


4 A f\ 

149 


application 


96 


become 




ucnituue 


84 


applied 


96 


becomes 


212 




1 CO 

tod 


applies 


96 


been 


O 

c 


caused 


4 M 

152 


apply 


96 


before 


OVTk 






applying 


96 


being 


2 


vvlUOll i\J 




approx. 


222 


below 


222 




{AC 

IUO 


approximate 


222 


best 


216 




IUO 


approximately 


222 


better 


216 


till 1 Kt&I v9 


1 1U 


are 


2 


between 


74 


rftniral 

V* w# HI C*J 




area 


227 


bias 


219 


vvl flit? 


£££ 


arm 


200 


black 


229 


centrioptAl 


000 


armature 


200 


blades 


225 


w* WO' iuu 


4 / 


arms 


200 


block 


171 


cnangso 


47 


around 


162 


blocked 


171 




A t 

47 


as 


14 


both 


172 


v*» Kiiiyii ly 


4 / 


assume 


213 


bright 


204 


v#f ni If ftjj 




assumed 


213 


brightness 


204 


"O- OlflUI folic 


000 


assuming 


213 


buhl 


217 






at 


27 


buftding 


217 




£2 


atom 


222 


bulb 


196 


u# tar ytxj 


22 


atomic 


222 


bulbs 


106 


CI Hal ytrS 


22 


attract 


197 


but 


104 


wnarging 


22 


attracted 


197 


by 


13 




14 A 

Z14 


attraction 


197 


calculate 


124 


LI IlL/o 


*:14 


attractive 


197 


calculated 


124 




4 C 

15 


attracts 


197 


caJculatlna 


124 




15 


audio 


230 


calculation 


124 


circuits 


15 


average 


229 


call 


89 


circular 


15 


back 


190 


called 


89 


close 


123 


balance 


99 


can 


25 


closed 


123 
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closely 


123 


constant 


113 


defined 


228 


closer 


123 


COftSmJCSdd 


A4j a 

213 


definite 


228 


closes 


i23 


construcuon 


213 


dwwmton 


AAA 

228 


cm. 


1 10 


contact 


207 


aensct 


94 


coated 


218 


contacts 


onf 
2U7 


OeflSCIBQ 


OA 

94 


col 


28 


contained 


224 


osflectton 


94 


coBs 


28 


contains 


AA4 

224 


(Mnects 


94 


COHSCUOfl 


/2 


consfAwty 


1 #D 


oetnonstn is 


AAA 

2UU 


coBecsor 


T»A 

72 


continue 


175 


demonstration 


AAA 

200 


cofl actors 


72 


continuous 


175 


dependent 


4 AA 

180 


come 


AAA 

222 


continuously 


4 7C 

175 


depend on 


180 


comes 


A/V1 

222 


control 


120 


depending on 


4 AA 

180 


common 


loo 


COnuw80 


4 OA 

120 


depends on 


4 OA 

180 


curnpore 


ISO 


COfwUIS 


ion 


detect 


^12 


COmpBTBu 


180 


convsnnon 


AAA 

223 


oetectaDte 


A 4 A 

212 


»>/\f ■* w Qf4ii .A_if% 

<x>mpari8on 


i9t> 


cot wenuonai 


AAA 

Z23 


ueiecieo 


A4 A 

212 


A*%—M »A AA 

compass 


£\M 


copper 




aetecuon 


A4 A 

212 


AAtWimOBOfl 


OtfVI 


AAfA 

COTW 


1 on 


uBieiminaiion 


OOQ 




101 


cores 


1 on 


riolArmtrtallnttA 

ueieiciiii iaiHjns 


OOQ 


AAmr^I a£*?Jvj 

txjfnfjwjieiy 


lol 


COfT8C* 


OOA 


oeiermsne 


AAA 


completes 


181 


COuOCaKXI 


224 


determining 


AAA 

229 


AA\f*A\y^/»#%A^i 

componui» 


1 DO 


AAJ *&A* 




/4At j4aa 


1 AO; 

icy 


COn^XXIGlM 


1 AO 


couomD 


224 


devices 


1 by 


COfXJ&XXi 


004 

221 


couiomos 


OOif 
224 


diagram 


AAC 

22b 


conaiuons 


004 


r* o r% 


134 


dlagramatically 


AAA 

226 


conduct 


130 




4 1 A 

134 


diagrams 


AAA 

226 


conducting 


130 


cross 


AA^ 

227 


dieiectnc 


AAA 

230 


conductors 


130 


crossed 


227 


dnter 




conaucis 


1 on 


CfOSSS9 


AA7 

227 


difference 


95 


connect 


4D 


crossing 


AA7 

227 


differences 


AT 

95 


connociou 




crystal 


AAA 

229 


Qinereni 


AT 

9b 


connecung 


40 


m4a|a 

crystals 


229 


ofitBTemiating 


Ar 

95 


connection 


AC 


current 


Q 
8 


differently 


AT 

95 


vi/fli ItAAJUH to 


*o 


CUT I frfUS 


o 


otnenng 


yo 


consiosf 


lol 


cut 


218 


ufrnciAi 


AAA 

222 


COnSdSfaOra 


1 fill 


cuts 


218 


^4MVIai «fK< 

OiiTicuiry 


AAA 

222 


cx>nsi08faoiy 


1DI 


#4 A 

o.c. 


4 A/) 

TUB 


0*000 


90 




1fi1 






UNJQot* 


on 


consist of 


173 


decreased 


198 


direct 


56 


consisted of 


173 


decreases 


198 


directed 


56 


consists of 


173 


decreasing 


198 


direction 


56 



directions 


56 


effectively 


84 


evenly 


189 


directly 


56 


effects 


84 


every 


223 


discharge 


224 


e.g. 


227 


example 


148 


discharged 


224 


either 


221 


examples 


140 


distance 


206 


electric 


39 


experiment 


70 


distances 


206 


electrical 


39 


experimental 


70 


distorted 


230 


electrically 


39 


experiments 


70 


distortion 


230 


electricity 


39 


exof. 


70 


divider 


213 


electromagnet 


183 


explain 


217 


do 


74 


electromagnetic 183 


gxDlalned 


217 


does 


74 




OA 


factor 




doing 


74 




OA 


factors 


223 


done 


74 


electronic 




fail 


IRQ 


doped 


228 


olftff fnnc 


OA 




1 AO 


doping 


228 




£H 


fori 

1C3VJ 




down 


149 


a m f 

D.I 1 I.I . 


Ol 


fftorihark 


1 w 


downward 


149 


AtTtfcefrin 

v* I H9CMUI I 




few 


^ 1 *> 


downwards 


149 


omit 
til mi 


"/I 
/I 


field 


O 1 


drain 


220 




*7i 
M 


fields 


31 


draw 


218 


Amftforf 


/ 1 


fin 


in 


drawing 


218 


tJl FSHltTt 


71 


figure 


10 


drawn 


218 


nmiH Inn 

orntuing 


71 


ftaures 


10 


draws 


218 


©no 


163 


filament 


101 


drive 


217 


Of IU5 


io3 


fOaments 


10! 


driven 


217 


xji JtsF yftJUL 


do 


find 


123 


drives 


217 


energies 


38 


find Inn 


1^ 


drop 


191 


energy 


38 


first 


1 DO 


dropped 


191 






■ n oil y 


1 AO 

loo 


drops 


191 


enter 


219 


fix 




due to 


224 


entering 


219 


fixed 


OOQ 


during 


222 


enters 


219 


flies 




each 


113 


equal 


217 


IIUW 


Ol 


earphone 


230 


equally 


217 


finwnrf 


Oi 


earth 


184 


equation 


219 


flowing 


fit 


earthed 


184 


error 


159 


flown 




easier 


182 


errors 


159 


flows 


O 1 


easiest 


182 


escape 


220 




£. f S 


easily 


182 


escaped 


220 


fluorescence 


214 


enr-y 


182 


essential 


221 


fluorescent 


214 


effect 


84 


essentially 


221 


fluoresces 


214 


effective 


84 


even 


189 


flux 


192 



67 

ERIC 



4 





229 


gradually 


flywheel 


22U 


gra^> 


follow 


163 


graphs 


follower 


163 


great 


following 


163 


greater 


foilowa 


163 


greatly 


for 


26 


grid 


force 


80 


gun 


for example 


207 


guns 


form 


148 


half 


formed 


148 


had 


forms 


148 


happen 


found 


123 


happened 


frequencies 


46 


happens 


frequency 


46 


has 


from 


4 C\ 

19 


have 


function 


228 


naw\g 


functions 


228 


heat 


gain 


149 


heated 


gained 


149 


heater 


gaining 


149 


heating 


gains 


A 4A 

149 


held 


galvanometer 


206 


hence 


gate 


201 


nere 


gates 


201 


high 


generated 


182 


higher 


generates 


182 


notd 


generating 


182 


holds 


generation 


182 


horizontal 


generator 


182 


horizontally 


get 


228 


hot 


gets 


228 


how 


getting 


228 


however 


give 


77 


hydrogen 


given 


77 


I.e. 


gives 


77 


u 

n 


giving 


77 


illustrated 


go 




■lusiraies 


goes 


222 


Importance 


going 


222 


Important 


gone 


222 


Impedance 



ERIC 



228 


in 


7 


1 19 


increase 


CM 


4 4A 

119 


increased 


o4 


162 


increases 




162 


Increasing 


04 


162 


Riurcaie 


4 on 

icy 


171 


priafcaieo 


i 


208 


indicates 




208 


Indicating 


189 


228 


Independent 


217 


23 


Independently 


217 


163 


induce 


98 


163 


induced 


98 


163 


inductance 


yy 




moucirve 


HO 


23 


inductor 


no 


23 


information 


213 


93 


input 


7 


93 


inside 


( 


93 


Instruction 


O 4 1 

213 


93 


instructs 


213 


4 TO 

178 


IM AlM 4. 4|Mf% tf^ yfc ^ 

instrument 




199 


insulate 


4 

167 


227 


insulated 


167 


79 


insulating 


167 


79 


insuiatfon 


ID/ 


4 TO 

178 


insulator 


IO» 


178 


insulators 


167 


107 


integrated 


225 


107 


intensity 


218 


93 


internal 


223 


144 


into 


7 


148 


investigate 


223 


230 


investigating 


223 


205 


investigation 


223 


30 


ton 


oon 
Z29 


190 


ionised 


229 


190 


iron 


178 


197 


is 


2 


197 


tt 


9 


225 


Its 


9 



jockey 


225 


lowest 


84 


modulated 


160 


■ * 

jobi 


126 


magnet 


29 


modulates 


160 


joined 


126 


magnetic 


29 


modulation 


160 


joining 


126 


magnetically 


29 


modulator 


160 


loins 
§ 


126 


magnetism 


29 


molecule 


228 


junction 


126 


magnets 


29 


molecules 


228 


ust 


203 


maintain 


229 


more 


78 


keep 


181 


maintained 


229 


most 


78 


keeping 


181 


maintaining 


229 


motion 


42 


kept 


181 


maintains 


229 


mow 


42 


know 


226 


made 


39 


moved 


42 


knowing 


226 


make 


39 


movement 


42 


known 


226 


makes 


39 


moves 


42 


large 


102 


making 


39 


moving 


42 


larger 


102 


many 


209 


much 


210 


law 


212 


mass 


159 


must 


145 


lead 


190 


material 


163 


narrow 


223 


leading 


190 


materials 


163 


narrower 


223 


leads 


190 


max. 


164 


near 


184 


leave 


223 


maximum 


164 


nearby 


184 


leaving 


223 


may 


119 


nearest 


184 


led 


190 


mean 


181 


nearly 


184 


left 


223 


means 


181 


necessary 


122 


length 


90 


meant 


181 


need 


122 


less 


175 


measure 


49 


needed 


122 


light 


103 


measured 


49 


needle 


229 


lightest 


103 


measurement 


49 


needles 


229 


lighting 


103 


measurements 


49 


needs 


122 


lightning 


103 


measures 


49 


negation 


68 


line 


84 


measuring 


49 


negative 


68 


lines 


84 


metai 


97 


negatively 


68 


lit 


103 


metallic 


97 


neon 


230 


little 


224 


metals 


97 


no 


43 


load 


178 


meter 


205 


normal 


212 


long 


90 


meters 


205 


normally 


212 


longer 


90 


metre 


229 


not 


43 


losing 


199 


mid 


212 


notation 


130 


loss 


199 


middle 


212 


note 


130 


lost 


(99 


midway 


212 


noted 


130 


low 


84 


mode 


230 


now 


92 


lower 


84 


module te 


160 


number 


136 



69 

ERIC ' <- 



numerically 

observation 

observe 

observed 

obtain 

obtainable 

obtained 

occur 

occurs 

of 

off 

often 

ohm 

ohms 

on 

one 

orty 

open 

opened 

opening 

opens 

operate 

operated 

operates 

operating 

operation 

operations 

oppose 

opposes 

opposing 

opposite 

oppositely 

opposition 

or 

oscillate 

osc States 

oscillating 

oscWatton 

oscillator 

oscillations 

oscilloscope 

O 70 

ERLC 



136 


other 


108 


place 


196 


227 


otherwise 


108 


placed 


196 


227 


out 


53 


placing 


196 


227 


outdoors 


53 


plate 


38 


137 


outer 


53 


plates 


38 


137 


output 


S3 


plot 


190 


137 


outside 


53 


plotted 


190 


203 


outwards 


53 


plotting 


190 


203 


over 


187 


point 


108 


4 


overcomes 


187 


pointing 


108 


21X> 


ovemeai 


187 


points 


108 


218 


overlap 


187 


polarise 


165 


i to 


oxide 


219 


polarised 


165 


1 /o 


page 


217 


polarity 


165 


1 f 


paper 


21 1 


pole 


165 


KO 
Dc 


pa 10)161 


205 


position 


199 


07 

Of 


part 


4 7r 

175 


positions 


199 


4 Af\ 


partiaiiy 


175 


positive 


57 


140 


partly 


175 


positively 


57 


f4U 


parts 


4 'in 1 
175 


possible 


162 


140 


pass 


121 


potential 


34 


175 


passed 


121 


potentials 


34 


4. 1C 

175 


passes 


121 


potentiometer 


34 


175 


passing 


121 


potentiometers 


34 


1 /5 


patn 


159 


power 


129 


1 ft) 


po 


4 AC 

105 


powerful 


129 


1 7K. 
1 f *> 


p d s 


4] AC 

105 


practical 


222 


i AQ 
1 ^sf 


peak 


150 


practically 


222 


1 *iy 


perform 


22B 


prevent 


217 




performance 


228 


preventing 


217 


1 ACt 


perrormtng 


228 


primary 


230 


1 4» 


perpendicular 


225 


principle 


215 


4] 4f% 

149 


photo 


185 


produce 


37 


33 


photon 


185 


produced 


3"* 


AQ 

4o 


picture 


207 


produces 


37 


4o 


pictures 


207 


producing 


37 


48 


piece 


189 


production 


37 


AQ 
4<J 


pieces 


4 fVA 

189 


properties 


221 


48 


pin 


229 


r operty 


221 


48 


pivot 


229 


p opo/tional 


227 


48 


pivots 


229 


protection 


185 



( .) 



protective 185 

provide 212 

provided 212 

provides 212 

providing 212 

pulled 221 

pulling 221 

purpose 223 

purposes 223 

push 205 

pushed 205 

pushes 205 

pushing 205 

put 218 

putting 218 

quantitative 222 

quantities 222 

quantity 222 

radiation 214 

radio 91 

radius 186 

rapid 198 

rapidly 198 

rate 217 

ratio 176 

ray 138 

rays 138 

razor 230 

reach 212 

reached 212 

reaches 212 

reactance 171 

reaction 171 

reading 141 

readings 141 

reason 229 

reasons 229 

receive 171 

received 171 

receiver 171 

receives 171 



receiving 171 

reception 171 

rectification 169 

rectified 169 

rectifier 169 

rectify 169 

red 211 

reduce 181 

reduced 181 

reduces 181 

reducing 181 

region 217 

regions 217 

related 223 

relation 223 

relative 223 

relay 194 

relays 194 

remainder 226 

remains 226 

removal 198 

remove 198 

removed 198 

removing 198 

repeat 190 

repeated 190 

repel 228 

repelled 228 

repels 228 

replaced 222 

represent 205 

represented 205 

representing 205 

represents 205 

repulsion 228 

require 1 74 

required 1 74 

requires 174 

resist 21 

resistance 21 

resistor 21 



7 j 



resistors 21 
resists 21 

result 121 

resuming 121 

results 121 

reverse 168 

reversed 168 

reverses 168 

reversing 168 

rheostat 214 

rise 165 

rises 165 

r m,s 230 

rotary 227 

rotate 227 

rotated 227 

rotational 227 

round 212 

said 203 
same 86 

say 203 
screen 85 

second 168 

secondary 224 

secondly 168 

section 229 

sections 229 
see 64 
seen 64 
sees 64 
semiconductor 178 
semiconductors 1 78 

send 230 

sending 230 

separate 216 

separated 216 

separately 216 

separation 216 

series 206 

set 124 

sets 124 



71 



setting 


124 


source 


125 


switches 


69 


settings 


124 


space 


214 


switching 


69 


short 


219 


spark 


230 


taken 


144 


shorting 


219 


sparking 


230 


takes 


144 


should 


122 


sparks 


230 


taking 


144 


show 


36 


speed 


183 


take 


AAA 

144 


showing 


36 


sphere 


142 


television 


197 


shown 


36 


spheres 


142 


temp. 


A O 4 

131 


shows 


36 


spot 


115 


temperature 


131 


side 


212 


spring 


179 


temperatures 


131 


sides 


212 


steadily 


164 


tend 


206 


sideways 
signal 


212 


steady 


164 


tends 


206 


138 


stn 


180 


term 


193 


signals 


138 


storage 


132 


termed 


193 


slteon 


155 


store 


132 


terms 


193 


sfcntar 


162 


stored 


132 


terminal 


100 


simttartty 


162 


straight 


175 


terminals 


100 


simflariy 


162 


strength 


170 


test 


207 


simple 


135 


strong 


170 


tested 


207 


simplest 


135 


stronger 


170 


testing 


207 


simplified 


135 


studied 


217 


test meter 


207 


simplifying 


135 


study 


217 


tests 


207 


simply 


135 


studying 


217 


than 


162 


since 


130 


such 


161 


that 


20 


single 


222 


suitable 


195 


the 


1 


sinusoidal 


230 


suitably 


195 


their 


77 


slide 


229 


summarised 


229 


them 


77 


slider 


229 


summarized 


229 


themselves 


77 


slides 


229 


summarizing 


229 


then 


65 


sliding 


229 


summary 


229 


theory 


227 


slightly 


216 


supplied 


50 


there 


136 


slow 


213 


supplies 


50 


therefore 


211 


slower 


213 


supply 


50 


therm 


109 


siowiy 


213 


supplying 


50 


thermal 


109 


small 


83 


surface 


218 


thermally 


109 


smaller 


83 


symbol 


223 


thermionic 


109 


so 


47 


symbols 


223 


thermicnics 


109 


soft 


225 


system 


139 


thermocouple 


109 


solenoid 


115 


systems 


139 


thermoelectric 


109 


some 


111 


switch 


69 


thermometer 


109 


sound 


178 


switched 


69 


thermostat 


109 



ERIC 



72 



i 



these 11 

they 77 

this 11 

those 20 

though 180 

three 217 

through 67 

thus 157 

time 59 

times 59 

to 5 

tOO 224 

together 202 

trace out 230 

traced out 230 

traces out 230 

transfer 158 

transferred 158 

transformed 171 

transformer 1 71 

transformers 171 

transistor 58 

transistors 58 

transmission 146 

transmissions 146 

transmit 146 

transmitted 146 

transmitter 146 

transmitters 146 

transmitting 146 

tried 227 

tries 227 

Mode 230 

try 227 

trying 227 

lube 127 

tubes 127 

turn 105 

turned 105 

turning 105 

turns 105 

TV. 197 



two 


73 


type 


105 


types 


105 


typical 


105 


ultra -vlotet 


225 


under 


226 


uniform 


171 


unit 


217 


units 


217 


until 


182 


up 


116 


upper 


116 


upthrmt 


116 


upward 


116 


upwards 


116 


use 


18 


used 


18 


uses 


18 


using 


18 


usual 


195 


usually 


195 


value 


50 


values 


50 


valve 


199 


valves 


199 


variable 


62 


variation 


62 


variations 


62 


varied 


62 


vanes 


62 


variety 


62 


various 


62 


vary 


62 


varying 


62 


velocity 


151 


vertical 


133 


vertically 


133 


very 


112 


visible 


219 


volt 


12 


voltage 


12 


volts 


*2 



voltmeter 156 

voltmeters 156 

was 2 

wave 60 

waveform 60 

wavelength 60 

waves 60 

wavy 60 

way 180 

ways 180 

we 54 

were 2 

what 88 

when 44 

whenever 44 

where 157 

which 32 

why 210 

wide 229 

widely 229 

width 229 

will 43 

wind 177 

winding 177 

wire 40 

wires 40 

with 16 

wtthln 16 

without 16 

work 169 

works 169 

would 119 

wound 177 

write 222 

writing 222 

written 222 

you 35 

your 35 

yourself 35 

zero 121 

zinc 229 



73 



APPENDIX C 



ELECTRONICS CONDENSED RANK FREQUENCY LIST 

This is a list of all Semmas representing a total occurrence of more than 
5 tokens In the electronics English corpus, arranged In rank order of 
frequency and range. The first figure following the lemma Is the 
frequency and the second the range Lemmas with the same fre- 
quency and range share a rank position. 
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electromagnetic 


200. armature 


10/2 


work 


14/5 
14/4 




12/4 


compass 


10/2 


170 <itrfirwTttl 


1R& AAffh 


12/3 


demonstration 


171 Nnrk 


14/2 


1 ivOf 


12/3 




10/2 




14/2 

It/ c 


IAS nhoto 


12/2 


201 oate 


10/1 




14/2 
it/* 


nrrstedh/e 


12/2 


2C2 tooether 


9/7 




14/2 


1 OUi 1 DUiuO 


12/1 
•*/ i 


203. added 


9/6 


t m nsfnflTiM 


14/2 


1 1X7 n^f 


11/8 

1 I/O 


before 


9/6 


tm If nrm 

Ui H1W III 


14/2 

1 "»/ c 


1fifi anrrfhflr 


11/7 


just 


9/6 


17? hntli 


13/9 


ECRf, tfyVUfl 


11 /6 

1 I/O 


occur 


9/6 


173. consists 


13/8 


n HJitUcllOU 


1 1 /fi 
1 I/O 


said 


9/6 


174. any 


13/7 


piece 


11 /A 


204. alter 


9/5 


required 


13/7 




1 1/3 


always 


9/5 


1 75 continuously 1 3/6 


gi | Mat rofoH 
wllKHICllOU 


11/5 

1 I/U 


amp 


9/5 


less 


13/6 




11/5 

1 1/ o 


brightness 


9/5 


operate 


13/6 


psowny 


11/^ 

11/D 


205. affect 


9/4 


part 


13/6 


rarogit 


11/5 


le 


9/4 


straight 


13/6 


191 air 


11/4 


meter 


9/4 


176. ohm 


13/5 


drop 


11/4 


parallel 


9/4 


ratio 


13/5 


192 flux 


11/3 


push 


9/4 


177. wind 


13/4 


193. termed 


11/2 


represents 


9/4 


178. heid 


13/3 


194. aerial 


11/1 


206. distance 


9/3 


Iron 


13/3 


relay 


11/1 


galvanometer 


load 


13/3 


195. amount 


10/7 




9/3 


semiconductor 


comppre 


10/7 


off 


9/3 




13/3 


suitable 


10/7 


series 


9/3 


sound 


13/3 


usually 


10/7 


tends 


9/3 


179. spring 


13/1 


196. bulb 


10/6 


207. accumulator 9/2 


180. depends 


12/7 


placed 


10/6 


contact 


9/2 


stfil 


12/7 


197. allow 


10/5 


picture 


9/2 


though 


12/7 


attracted 


10/5 


test 


9/2 
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208. gun 


9/1 


explained 


209. many 


8/7 


independi 


210. much 


8/6 


pace 


why 


8/6 


prevent 


211. paper 


8/5 


rate 


red 


8/5 


region 


therefore 


8/5 


study 


212. becomes 


8/4 


three 


detect 


8/4 


unit 


fed 


8/4 


218. accurate 


law 


8/4 


coated 


mid -point 


8/4 


cut 


normal 


8/4 


drawn 


provide 


8/4 


Intensity 


reach 


8/4 


often 


round 


8/4 


put 


side 


8/4 


surface 



2 13. acceleration 8/3 
assuming 8/3 
construction 

8/3 

divider 8/3 
Instruction 8/3 
slow 8/3 

214. chip 8/2 
electroscope 

8/2 

fluorescent 8/2 
radiation 8/2 
rheostat 8/2 
space 8/2 

215. few 7/6 
principle 7/6 

216. best 7/5 
enough 7/5 
separate 7/5 
slightly 7/5 

217. after 7/4 
build 7/4 
drive 7/4 
equal 7/4 



219 angle 
bias 
enters 
equation 
information 
oxide 
shorting 
visible 

220. drain 
escape 
tiywheei 

221. condition 
either 
essential 
property 
pulled 

222. again 



7/4 
it 7/4 
7/4 
7/4 
7/4 
7/4 
7/4 
7/4 
7/4 
7/3 
7/3 
7/3 
7/3 
7/3 
7/3 
7/3 
7/3 
7/2 
7/2 
7/2 
7/2 
7/2 
7/2 
7/2 
7/2 
7/1 
7/1 
7/1 

6/5 
6/5 
6/5 
6/5 
6/5 
6/4 



approximate 6/4 



atom 

below 

centre 

come 

difficult 

during 



6/4 
6/4 
6/4 
6/4 
6/4 
6/4 



goes 6/4 

practical 6/4 

quantity 6/4 

replaced 6/4 

single 6/4 

write 6/4 

223. apparatus 6/3 
characteristic 

6/3 

conventional 

6/3 

every 6/3 

factor 6/3 

Internal 6/3 

Investigate 6/3 

leave 6/3 

narrow 6/3 

purpose 6/3 

relation 6/3 

symbol 6/3 

224. contains 6/2 
correction 6/2 
coulomb 6/2 
discharge 6/2 
due 6/2 
little 6/2 
secondary 6/2 



6/2 
6/1 
6/1 
6/1 
6/1 
6/1 



too 

225. bath 
Wade 
integrated 
impedance 
jockey 

perpendicular 

6/1 

soft 

ultra-violet 

226. diagram 
known 
remains 
under 



6/1 
6/1 
5/5 
5/5 
5/5 
5/5 
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777 aNa 


S/4 


• i nnvvwiv 


5/3 


width 


5/2 


anal net 


S/4 


OOftofTTI 

l^V* lit 


5/3 


zinc 


5/2 


csi mi 


S/4 


raoitsion 


5/3 


230 audio 


5/1 




S/4 


299 absolute 


5/2 


channel 


5/1 


By. 


S/4 


BV&flBCM) 
a? wiiuv 


5/2 


dielectric 


5/t 


1115117 


S/4 


black 


5/2 


distortion 


5/1 


UfiJool VtJU 


R / 1 


rrvoiftl 


5/2 




5/1 






UOlfJI 1 1 HI wO 


5/2 


hwrlforiAn 


5/1 


rOEaly 


0/*t 




0/* 


IlKJUf? 


5/1 


irtoury 


5/4 




5/2 




5/1 


iry 


D /* 


1 1 mil Half itJU 


5/9 


wf in mi y 


5/1 


99A rtaflharfi 


5/1 




5/2 


i cicui 


5/1 




5/1 




5/2 


f in e 


5/1 




5/3 




5/2 




5/1 
i 


luf IvUWI * 


5/1 




5/2 


Oil HJt94JlUCU 


5/1 

Of 1 


ruit 


5/3 


reason 


5/2 


spark 


5/1 


gradually 


5/3 


section 


5/2 


traced 


5/1 


haft 


5/3 


slide 


5/2 


triode 


5/1 


instrument 


5/3 


summarised 5/2 







APPENDIX D 

ELECTRONICS ENGLISH GENERAL WORDS 

This appendix divides the list presented in Appendix C into three 
separate lists erf general, semi technical, and technical lemmas. Each 
list is arranged in rank order erf frequency and range, in the case of the 
semRechnical list, aK lemmas representing graphic words which 
occurred on the LOB Corpus semi-technical list are asterisked, 
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GENERAL WORDS 



the 


In 


on 


for 


is 


it 


used 


at 


a 


this 


from 


if 


of 


by 


that 


which 


to 


as 


has 


or 


and 


with 


can 


you 
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make 

moving 

not 

wfil 

when 

so 

across 

one 

we 

time 

see 

then 

through 

two 

between 

do 

given 

they 

more 

small 

line 

same 

only 

what 

called 

length 

radio 

now 

heat 

large 



light 

but 

other 

some 

very 

each 

up 

may 

would 

passes 

zero 

needed 

should 

found 

closed 

about 

there 

open 

above 

because 

how 

takes 

must 

all 

down 

could 

where 

around 

than 

happens 



first 

second 

strength 

both 

any 

keep 

means 

easily 

untB 

speed 

another 

air 

important 
TV 

together 
before 
always 
off 

picture 

test 

many 

much 

why 

paper 

red 

round 

slow 

few 

best 

enough 



after 
page 

three 

cut 

often 

put 

again 

below 

come 

difficult 

goes 

write 

every 

leave 

correction 

little 

too 

soft 

known 

able 

cross 

here 

try 

fixed 

get 

half 

black 

width 

send 



ELECTRONICS ENGUSH SEMI-TECHNICAL WORDS 
(lemmas also on LOB semi-technical list asterisked) 

shown* 
produced* 



connected 

change* 

measure* 



supply* 
output* 
direction* 
flow* 
varying* 
emitter 



alternating 
high 
effect* 
increased* 
low 

deflection 



difference* 
metal 
balance 
turn 
type* 
horizontal 
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I 



ccnisjanr 


pOSSKHO 


termeo 


instruction 


carrier 


suvtsar 


amount 


space* 


spot 


component* 


compare* 


principle* 


also 


end 


suitable* 


separate* 


COTiroi 


TOwowttig 


usually 


Sl^jntly* 


resuSt* 


maienai 


piaceo 


DUSd 


C«CvRal0 


■TIaXifTfUiTl 


QllOW 


drive 


cot* 
Sol 


stfxsny 


cUuaClcKj 


equai 


source 


nst*s 


u ©cresses 


expjarnea 


juncumi 


loVtylbi, 


lapiuiy 


inoepenoeni 


lLfU$9 


/4an/i# «o 




prevera 


/WO 


PitiS 


ne ice 


rate* 




itjcefvfc*! 


lOSl 


region 


tttf\A£ft 


UniliJi 111 


position 


SlUuy 


itrrnper aiui e 


COflSlSIS Cm 


Demonstration 


unit* 




it<|tBrea 


aooeo 


accurate 


VtmiCaJ 


cominuousjy 


just 


co£ ed 


Simple? 


less 


occur 


drawn* 


numuer 


operate 


saio 


uHensity 


OOlawi 


part 


alter 


surface* 




SCiBiyin 


ongmness 


angfe 


r6outny 


wind 


aneci 


enters 


spnere 


nOfu 


i.e. 


Information* 


iransrnfTTBr 


souno 


parallel 


snorting 


lUWIll 


spring 


represents 


visioie 


ovAtfinlo* 
tJAallljpIo 


ut?pei lus on 


let dn#*^^ 


escape 






It?! fUb 


cuiKjiiion 


alio 


iifuugn 


contact 


©finer 




way 


Iff rai tJlUl o 


esseniiai 


no in 

gain 


COIIipiBiB 


utbcornes 


prop>erty* 




tun >KJai 


ueitrd 


f\t <IIa^4 

puiieo 




reouceo 


ieo 


approximate* 




near 


law* 


centre* 




profecifve 


rnKj-poffit 


during* 


L»LH 1 II 1 ILH I 


Ai/Ar 

over 


norrnas 


practical* 


II lug 




provide 


quanifiy 




irvHir»at * 
II KJiUaieu 


reacn 


repiaceo 


tM ILK 


prece 


SKj© 


single 


path 


illustrated 


acceleration 


apparatus* 


such 


repeat 


assuming* 


conventional 


greater* 


drop 


construction 


Internal* 
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investigate* 


diagram 


tbaory* 


dotermine* 


narrow 


remains* 


defined* 


flies 


purpose* 


under 


function* 


maintained 


relation* 


against* 


gradually 


reason* 


symbol 


area* 


instrument 


section* 


contains* 


e.g.* 


perform* 


slide 


due to* 


observed* 


repulsion 


summarised 


secondary* 


proportional* 


absolute 


distortion 


perpendicular 


rotary 


average* 


primary* 



ELECTRONICS ENGLISH TECHNICAL WORDS 



CUM tnll 


r*nJ 1 ivfnr 


amrtitf t trie* 
aillJ^ltUUc? 


piuuHiy 


i/rdfo/in 


Ucdlll 




II UA 


L»H LyLIU 




vnffmpfpr 






fO m f 
cf.f 1 IL 


mace 




ci large 


Ol lUUo 


rnrvli il^f art 

rnouuidieu 


DUlU 


eieciron 


cainooe 


pole 


copper 


COIl 


screen 


leeooacK 


valve 


magneiic 


OnXJG 


insiaaieo 


armaiure 




applied 


rectifier 


compass 




if XJLJC6U 


work 


gate 


energy 


terminal 


block 


amp 


plate 


filament 


grid 


meter 


electric 


pd 


reactance 


push 


wire 


cell 


transformer 


galvanometer 


capacitor 


point 


ohm 


series 


frequency 


dc 


ratio 


accumulator 


oscillator 


thermionic 


iron 


gun 


'alue 


cm. 


toad 


divider 


oase 


solenoid 


semiconductor 


chip 


positive 


ammeter 


generator 


electroscope 


transistor 


graph 


electromag- 


fluorescent 


wave 


battery 


netic 


radiation 


a.c. 


power 


earth 


rheostat 


amplifier 


conductor 


photo 


bias 


negative 


CRO 


radius 


equation 


switch 


ray 


back 


oxide 


experiment 


signal 


lead 


drain 
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flywheel 
atom 

characteristic 

•actor 

coulomb 

discharge 

bath 

blade 

integrated 



crystal 

Ion 



impedance 

Jockey 

idtra-vtolet 

doped 

motecuie 



metre 
needle 



pin 

pivot 

zinc 

audio 

channel 

dleteciHc 

earphone 

hydrogen 

mode 



r ids 

sinusoidal 
spark 
traced out 
trlode 



neon 



razor 
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THE ELECTRONICS ENGLISH CORPUS 

1. Barker. B. G., 1981: Foundation Electronics (London: Nelson), 
pp.89-91, 2000 words- 

2. Bishop, O. N., 1981; Physics: A Practical Approach (London: 
Macmfllan), pp.324-7, 2025 words. 

3. Siaddln, M., 1983: Elementary Electronics (London: H odder & 
Stoughton), pp. 72-6, 2032 words. 

4. Nelkon, M., & J. M Ogbom, 1978: Advnitc*x3 Level Practical 
Physics (London: Heinemann), pp 146-53, 2098 words 

5. Ne on. M..& P. Parker, 1982: Advanced Level Physics (London: 
Heinemann), pp 801-10, 2000 words. 

6. Davtes, D M & D, McCullough, 1981 : Physics for First Examinations 
(Edinburgh: Holmes McDougaM), pp.200-5, 2000 woras. 

7 Jardlne, J., 1972: Physics is Fun (London Heinemann), pp 78-83, 
2000 words. 

8 Waster, M., 1983: Essentials of Higher Physics (London: Heine^ 
mann), pp.87-94, 2000 words. 

9. Pople, S., 1982: Explaining Physics (Oxford. Oxford University 
Press), pp.31 2^6, 2009 words. 

10. Jardlne, J., 1983: Higher Physics (London: Heinemann), pp. 146- 
50, 1853 words. 
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Spring 1986 

D. G. Utile and A. J. Grant, Learning German without a teacher. Report on 
a self-instructional programme for undergraduate students of Engineering 
Science at Trinity College, Dublin, 1982-1984 (60pp.) 

M&rc Owens, Eithne: a study of second language development (62pp.) 

D. Wilson and I). Sperbcr, Pragmatics: an overview (36pp.) 

Autumn 1986 

Ai'Wie NiChasaideA Fugcne Davis, A data-prtKessing system for quantita- 
tive analysis in s t >cech production (2#pp.) 

S:*An M Dcvitt, Learning a foreign language thnwgfi the media (69pp.) 

Mcricl Bloor & Thomas Bloor, I anguuges for specific purposes: practice and 
theory { Vtpp.) 

Spring 1988 

I). G 1 ink" * I). M Singleton, Authentic materials and the mte of fixed 
support in language teaching: towards a manual for language learners 
(26pp.) 

Spring 1989 

Scan M. f>cvill,< lassrooni discipline: its nature and lis potential for language 
learning (7?pp.) 

V. J. Cook, Vie relevance of grammar in the applied linguistics of language 
teaching (4typ ) 

Spring 1990 

Sera l)c Vriendl Si Pclc Van de < tarn, fUhnguahsm in Belgium a fusion 

ant I an appraisal ( Vpp ) 
David Singleton, Vie cross linguistic factor in second language teaming a 

report on some small scale studies fa cntly conducted at the < 7 ( 'S ( 20pp. ) 

Autumn 1990 

Paul Farrell, Vocabulary in ESP: a lexical analysts of the English iff electron 

ics and a study of semi -technical vocabulary (82pp.) 
David Singleton, Vie TCP Modem Languages Resean h Pmject: objectives, 

instruments and preliminary n'sults ( l^pp,) 
Federiea Scarpa, Contrastive analysis and second language learners ' em>rs: 

an analysis of C test data elicited from beginners in Italian (47pp.) 
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